Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



y^n'm^^^m 



APPLEBY'S 
ILLUSTRATED HANDBOOK 

OF 

MACHINERY. 

SECTION III.-PUMPING MACHINERY. 



PUMPING PLANT, WORKED BY STEAM,. ELECTRIC, 
ANIMAL AND MANUAL POWER, 

FOR 

TOWN SUPPLY, IRRIGATION, MINE AND SURFACE DRAINAGE, 
MANUFACTURING, AND DOMESTIC SERVICE, 

WITH 

PRICES, WEIGHTS, MEASUREMENTS, AND SOME NOTES ON 

INS TALL A TIONS, 
POWER REQUIRED AND RESULTS OBTAINED. 

BY 

C. J. APPLEBY, M. Inst. C.E., 

[JESSOP & APPLEBY BROS. (Leicester and London), Limited], 
22, WALBROOK, LONDON, E.G. 

Telegraphic Address—'' MILLWRIGHT, LONDON." 
ABC, MOOREING'S, THE A1, AND APPLEBY'S CODE. PAGES i. to xi. 



PRICE 3/6. 



LONDON : 

E. & F. N. SPON, Limited, 125, STRAND. 

NEW YORK : 

SPON & CHAMBERLAIN, 12, CORTLANDT STREET. 

1901. 

ALL RIGHTS RESERVED.] [ENTERED AT STATIONERS' HALL. 



133147 






.; 



x!:' . 



APPLEBY'S 



T13 
HANDBOOK 



^ 



'-^-^ir^'^ 



OF MACHINERY. 



The Edition published in 1S69, and several reprints of it, having been exhausted, a 
New Edition (of which this section forms a portion) is now being completed ; and for 
the convenience of those who desire information on specific subjects, but not on all those 
treated, the book is divided into seven sections, each of which may be obtained 
separately as follows : — 

Skction I. —PRIME MOVERS. 

Steam, Gas and Air Engines, Boilers, Dynamos, Motors, Turbines, etc. 

Section 2.— HOISTING MACHINERY. 

Winding Engines, Hydraulic, Steam, Electrical and Hand Cranes. 
Winches, Jacks and other Lifi'ing Appliances. 

Section 3.— PUMPING MACHINERY. 
Pumping Engines, Centrifugal, Steam, Electrical and Hand Pumps. 

Section 4.— MACHINE TOOLS 

and Accessories. 

For Working Metals, Wood, etc. 

Section 5— CONTRACTORS' PLANT AND RAILWAY MATERIALS. 

Including Machinery and Materials for the Construction and 
Equipment of Railways and other Public Works. 

Section 6.— MINING, COLONIAL AND MANUFACTURING 

MACHINERY. 

For Treating Ores, Corn, Coffee, Rice, Sugar, Cotton, and other 
Products, Oil Mills, Ice Making, Distilling, etc. 

Section 7.— USEFUL TABLES AND MEMORANDA. 

For Engineers, Merchants, and Manufacturers. 

Each Section, bound in cloth, is sold separately, price 3/6 each. 

The subject matter has been entirely re-written, and is illustrated by a large number of 
Engravings which (for the most part) represent work carried out by the Author's Firm. 

The arrangement is intended to be in a handy form for reference, useful alike to 
engineers, users, and to purchasers of machinery and of materials connected therewith. 

The prices are based on the present cost of materials and of labour, and these — as well 
as details of design and proportions — are necessarily subject to modification without notice. 

Some data is given with reference to the cost of working, motive power required 
and work performed ; also approximate weights and measurements, so that the results 
obtainable and the total cost including freight, import duties, etc. may be roughly 
estimated. The cost of packing for shipment and delivery to docks varies with the 
nature of the packing required and the destination, the rates given being the average as 
nearly as they can be determined. 

Code Words for each kind of machine will be found in the index, and these, in 
conjunction with the sentence words in Appleby's Copyright Telegraph Code which 
precedes the Index, will usually suffice for correspondence by cable ; by specifying the 
price, Fig. No., or page in figures, the leading dimensions of the tool required can be 
indicated. An example of the mode of using this and other codes will be found 
at page iv. 



PREFACE. 



Much information relating to the matters referred to in the 
following pages will be found in text books, treatises, and trade 
catalogues, but it is treated, for the most part, in a manner too 
technical to be of real service to many who — although buyers 
and users of machinery — may not possess intimate knowledge of 
details of construction, the cost of machines, their productive 
capacity, &c. 

Conscious, as the Writer is, that the efforts of no single 
individual will suffice to cover the ground thus left vacant, he 
has endeavoured to present information with regard to the 
construction, the approximate prices of the machines described, 
the probable output, and other data which will serve as a basis 
for estimating the cost of most types of the machinery in 
general use to which reference is made and, approximately, the 
cost of working it. 

The arrangement adopted in the first edition of Appleby^s 
Handbook of Machinery, which was published in 1869, has 
been to a large extent adhered to in this edition, but since that time, 
the advances made in all branches of mechanical construction 
have been so incredibly great and varied, that nothing which 
appeared in the above-named edition, or the numerous reprints 
of it, has been found suitable for reproduction, so that the 
descriptive matter has been entirely re-written and — as far as 
practicable — corrected up to this date. 

Sections i, 2, 3, 4 and 6 may now be obtained through any 
Bookseller ; the two remaining volumes (5 and 7) will be 
completed as early as possible. 

London^ 

October^ I go I, 



GENERAL INDEX TO SUBJECT MATTER. 

(Section III.) 



Appleby's Code and detailed Index... 

Notes on Pumping Machinery 

Beam Pumping Engines 

Direct Acting High Service Pumping Engines 

Mine Pumps and Hydraulic Pumping Engines 

Turbine Driven Pumps 

Horizontal and Geared Pumping Engines 

Power and Hand Worked Well Pumps 

Treble Barrel Pumps 

Double Acting Pumps 

Vertical (Fly-Wheel) Pumping Engines 

Duplex and Direct Acting Steam Pumps 

Donkey and Feed Pumps 

Ejectors and Injectors 

Centrifugal and Drainage Pumps 

Pulsometers ... ... 

Chain Pumps ... 

Hydraulic Rams 

Bore Hole and Tubp: Well Pumps, Driving 

Colonial and Rotary Pumps... 

Wrought Iron Pumps 

Hand Power House Pumps .. 

Test Pumps 

Water Softening and Purifying Apparatus. 

Well Boring Tools ... 

Pumping Fittings and Accessories 

Pipes, Flexible Hose, Tanks, etc. 



Apparatus, etc 



pages 

L — XI. 

1—5 

6-9 

9—14 

15—19 



20, 21 



22—27 

. 27-38 

• 38-43 

. 44—51 
. 52—56 

• 56-59 
. 60 — 64 

. 65—68 

. 68—83 

,. 84-88 

. 89—92 

• 93—94 

• 94—98 
98—103 

,. 104 — 108 

. 108 — 112 

. 113— 114 

. 114 — 116 

. 117 — 119 

. 120 — 125 

. 125—135 



I. 



APPLEBY'S COPYRIGHT CODE 

FOR CORRESPONDENCE BY TELEGRAM. 



Telegraphic Addresses 

RESPECTIVELY i 



I 



"JESSOP, LEICESTER." 

" MILLWRIGHT, LONDON." 



The code numbers are for use in case a repetition of the telegram may be necessary. 



191290 
191291 

191292 
191 293 
191294 

19129s 

191296 

191297 

191298 
191299 
191300 
191301 

191 302 

191 303 
191304 
191305 

191306 

191 307 
191308 
191309 
191310 

1913" 



Taaier 
Taaiheid 

Taainagel . 

Taalboek 

Taaldeei 

Taaleigen 

Taalfout 

Taalgebrek 

Taalg^ds 

Taalerond 

Taalkundig 

Taalman 

Taalreeel 

Taalschat 

Taalteeken 

Taalyitter 

Taalyriend 

Taalwet 

Taalzifter 

Taanbloem 

Taartblik 

Taarten 



ENQUIRIES AND QUESTIONS. 

Telegraph how soon you could ship the following, viz 

Reply, by letter, how soon you could ship the following, viz. 

Telegraph at what price, packed and aelivered f.o.b. English port, 

you could supply and ship the following, viz 

Reply, by letter, at what price, packed and delivered f.o.b. English 

port, you could supply and ship the following, viz 

Telegraph how soon and at what price, packed and delivered f.o.b. 

you could supply and ship the following, viz 

Reply, by letter, how soon and at what price, packed and delivered 

f.o.b. English port, you could supply and ship the following. 



viz. 



.:.( 



Telegraph name of vessel by which you have shipped. 

We learn that the with your goods on board has been lost. 

Shall we replace ? 
Telegraph, at my expense, how soon my order will be despatched ? 
Reply, by letter, how soon my order will be despatched. 
Do you wish us to proceed with order ? 
Will you leave matter to our discretion ? 

When will remittance be sent for;^^ 

Send us a complete tracing of. 

Send us a photc^raph of * 

Send us a complete estimate for the following 

Prepare design and send tracing and estimate including deliver}- 

f.o.b. for 

Can you alter the goods to our order as follows 

How soon can you deliver ? 

Have you in stock ? 

A reply by wire is recjuested. 

A reply by first mail is requested. 



ORDERS AND INSTRUCTIONS. 



By Sailing Vessel. Steamer. 



Mail Boat. 



191312 

Tasirtepan 



191315 
Tababocca 



191313 
Taartjes 



191316 
Tabacalero 



191314 
Taartkoek 



191317 
Tabacales 



191318 

191319 
191320 

191321 

1913^2 

191323 

191324 

191325 
191326 

191327 

191328 

191329 

191330 

191331 
191332 



Tabaccasse... 

Tabacchi ... 

Tabacomane 

Tabacosas .. 

Tabacoso ... 

Tabagie 

Tabagique ... 

Tabahia 

Tabakasche 

Tabakbau . . . 

Tabakbeize 

Tabakdampf 

Tabakkorb . . 

Tabakladen 

Tabakqualm 



Please supply and ship as soon as possible 
the following goods, engaging freight 
and insurance, free of particular average. 
Please supply and ship as soon as possible 
the following goods, engaging freight 
and insurance, free of all risks, if latter 
is possible. 

. . No part of the machine must weigh more than cwts. 

..We leave matter to your discretion. 
..Preferring them in the order named. 

. . Payments may be made by 

. . Payments will be made by Arrange terms with that fiim. 

..Terms will be as before. 

. Remittance is delayed until 

. . Draw on us at sight for ;£" 

.Draw on us at 

..Await instructions for shipment. 
Replace with all possible despatch. 

Duplicate our order of 

. . Repeat our order for 

. . Repeat our last order. 

..Await our letters before proceeding. 



Orders and Instructions— C^///i»i^4/. 



II. 



191333 
191334 
19133s 
191336 
191337 
191338 

191339 
191340 

191341 
191342 

191343 

191344 

191345 
191346 

191347 
191348 

191349 
191350 
19134A 



[9134B 

[91351 
[91352 
[91353 
^91354 
[91355 

[91356 

[91357 

[91358 

[91359 
[91360 

[91361 

[91362 

C91363 
[91364 

[91365 
[91366 

[91367 
[91368 

[91369 

[91370 

[91371 
[91372 

[91373 
[91374 
[91375 
[91376 
[91377 
[91378 

[91379 
[91380 

[91381 
[91382 

[91383 
[91384 

[91385 
[91386 

[91387 
[91388 

[91389 

[91390 
[91391 

:9i392 



Tabakrauch 

Tabakreibe... 

TabakroUe... 

Tabaksblad 

Tabaksbouw 

Tabaksland 

Tabakspijp... 

Tabaksrook 

Tabakstube 

Tabaksvat ... 

Tabaksveld 

Tabakszak... 

Tabaleabau 

Tabaleara ... 

Tabaleos ... 

Tabalhiom ... 

Taballiado ... 

Tabanidae ... 

Tabanus 



Tabanca 
Tabanquet . 
Tabaquear . 
Tabaqueiro . 
Tabaqueras 
Tabaqueurs 

Tabaquista . 

Tabardelha. 

Tabarder 

Tabardilho . 
Tabarzet 
Tabatiere . 
Tabaxir 
Tabbard 
Tabbaoth . 
Tabbinet 
Tabbying . 
Tabebuia 
Tabefatto . 
Tabefied 
Tabellaria . 
Tabellaron . 
Tabelle 
Tabelliar . 
Tabellioa 
Tabellions . 
Tabellone . 
Taberd 
Tabergite . 
Tabernacle . 
Taberaero . 
Tabescence, 
Tabescent . 
Tabetique . 
Tabicadas , 
Tabicamos , 
Tabicar 
Tabicaron , 
Tabicones 
Tabido 
Tabificas 
Tabiflui 
I Tabifluos , 



.Same pattern or quality as before. 
.The same as you last supplied. 

.Same as supplied by you in 

.Same as supplied by in 

.Same as supplied to in 

. Draw on us ior ;^ at the following number of days from sight. 

.Please deliver at once. 
.Please deliver next week. 

.Must be inspected by 

.Ship at once. 

has been irreparably damaged send another. 

has been lost replace it immediately. 

.Please send by next mail certificate for 

.Prepare for delivery at once. 
.Wanted for immediate delivery. 

.The makers were (are) 

.As described in Appleby's Handbook of Machinery, price £ 

.As illustrated in ,, ,, ,, Fig 

.As described in ,, ,, ,, page 
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ANSWERS, &c. 

..Freight will add about per cent, to the f.o.b. cost. 

. . The machine will weigh about c wts. 

. . The total weight will be about tons. 

..The total measurement will be about cubic feet. 

..No part of the machine will weigh more than cwts. 

..The machine is finished. 

(We can supply you with goods, as per your enquiry, at the following 
net price. 
. . Please telegraph credit with some English Bank for order just received. 
I The credit opened with the Bank is too small ; please to telegraph 

\ further credit for ;if 

...We cannot execute order on other terms. 

..We have remitted you by letter £, 

...Cash will be paid against Bill of Lading by 

. . Machinery is shipped by steamer. 
. . Machinery will be shipped by steamer. 
. . . Machinery is shipped by sailing vessel. 
...Machinery will be shipped by sailing vessel. 
..Your order received and has our best attention. 
..Remittance follows by mail. 

...Remittance will be sent immediately for ;f ... 

...Waiting for remittance. 
...Credit arranged through. 
..Credit arranged by telegraph. 
...;f 10 additional needed to cover cost 
.. ;£'20 
...;f30 

...;f40 

.;£"50 
...;^6o 

...;f8o 



»> 



»j 



>» 



»> 



>j 



>> 



it 



»» 



>» 



)) 



)) 



)) 



>» 



»i 



»> 



>» 



>) 



91 



>» 



»> 



>> 



>» 



.We can deliver from stock, 
in one week. 
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in two weeks. 

in three weeks. 

in four weeks. 

in six weeks. 

The time for delivery should be weeks. 

.The time of delivery is of great importance. 

. All charges will be accounted for 

.AH charges will be paid by 

.1 (we) cannot promise delivery until 

.1 (we) cannot promise delivery in the time stated, letter follows. 



III. 

I9I393 

I9I394 
I9I395 

I9I396 

I9I397 
I9I398 
I9I399 

I 9 1400 



[91401 
[91402 
[91403 

[91404 

[91405 
[91406 
[91407 
[91408 

[91409 
[91410 

[91411 
[91412 

[91413 
[91414 

[91415 
[91416 

[91417 
[91418 
[91419 
[91420 
[91421 
[91422 

[91423 
[91424 

[91425 

[91426 

[91427 

[91428 

[91429 

[91430 

[91431 
[91432 

[91433 

91434 

[91435 
[91436 

[91437 
[91438 



191611 
191612 

191613 
I9i6r4 

191615 

191616 

191617 

191618 

191619 



Tabiosis 

Tabique 
Tabiqueis .. 

Tabiquemos 

Tabiser 
Tablacho 
Tablabo 
Tablajero . . 
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Answers, &C, — Continued, 

I (we) cannot promise delivery in lime stipulated, please tel^raph 
instructions. 

We have not received yours of the 

..Replying to your telegram, (enquiry) our price is ;^ 

I Replying to your telegram, our price, subject to prompt confiruiuiiun 

( of order, will be £, 

..Full information follows by mail. 
..Tracing and estimate will be sent. 
..Tracing and estimate were sent. 
. .We have received your order for 



GENERAL MESSAGES. 



Tablares 

Tablazones 

Tablazos 



steamer is delayed by having to put in at 

is erected and works satisfactorily. 

is erected but does not work satisfactorily. 

is erected but does not yet work satisfactorily, 

immediately by quickest route 

will leave on or about the 

Tablearia . . ! cannot leave before the 

Tablearon . . . ' is completed. 

Tableaux . . . ' . I (we) will see you on or about 

Tableros ... ...We must have dimensions, sketches, or drawings. 



Tableabais 
Tableadas 



( 



send 



Tabliers 

Tablilha 

Tablon 

Tabloza 

Taboas 

Taboinha . 

Tabolag^em. 

Taboleiro . 

Taboleta 

Tabooed 

Taboriten . 

Tabouer 

Tabouret 

Tabourine . 

Tabraca 

Tabrimon . 

Tabual 

Tabuda 

Tabularize . 

Tabulating . 

Tabulista . 

Taburno 

Tacahout 

Tacamaca . 

Tacca 

Tachylite 

Tachypetes 

Tacitly 

Taciturn 



.We require more detailed information with reference to 

. . We are sending you additional information with reference to 

. We last heard from you on the 

..Refer to our letter dated 

. . Refer to our telegram dated 

. .We refer to your letter dated 

. . We refer to your telegram dated 

. Have you received our order for 

. .We have not received your order for 

..Please send necessary instructions. 
. . Please send confirmation by letter. 

..We forward by steamer advertised to close on the 

. .Can you forward by the 

. .The Bill of Lading must be to the order of 

..The Bill of Lading must be sent to 

The Bill of Lading has already been sent to 

..The Bill of Lading has not been received. 

. . Delivery cannot be made until we have the Bill of Lading. 

. . Have you received the Bill of Lading. 

Insure to cover cost, freight and insurance. 
. . Insure to cover all charges and risks if latter is possible. 

We accept your order for 

. .We accept your order dated 

I We cannot accept your order on terms proposed, please refer to 

I our offer. 

. . Forward as early as possible. 

. . We accept your offer dated 

..We can carry out your proposals at extra cost of £^ 

, , , , , , without extra cost. 

..Details of conditions are sent by mail. 



Taffetas 

Taffetband 

Taffety 

Taffeur 

Taffrails 

Tafilet 

Tafiletero 

Tafnacht 

Tafografia 

IS GTE.— 



DIMENSIONS, &c. 

. . The diameter of steam cylinder to be inches. 

,.The diameter of pump barrel to be inches. 

..The length of stroke is inches. 

..The maximum quantity delivered per minute is gallons 

..The maximum height of lift is feet. 

. . . I . .The steam pressure available at pumps is lbs 

.. J...A11 suction and delivery pipes will be provided. 

...|...The diameter of water pipes is inches. 

. . .| . . .The length of water pipes will be feet. 

These figures may be given in metrical measures, if so stated. 



EXAMPLES OF TELEGRAMS IN APPLEBY'S CODE 

The following exchange of Tel^rams shows the mode in which this Code may be used. 
A correspondent telegraphs, '* Taaldeel Cabellera Tabanidas 2512 tabaksroUe 1885,'' 
which on reference to the Code will be found to read as follows : 

"Telegraph how soon and at what price, packed and delivered f.o.b. you could supply 
and ship the following, viz. : Compound Condensing Horizontal Pumping Engines, as 
illustrated in Appleby's Handbook of Machinery, Fig. 2512 ; same as supplied by you in 1885." 

The Reply to this was ''Tabiquies 2650 Tabicaron 21." which reads : ** Replying 
to your Telgram (inquiry) our price is ;f2650 ; the timeYor delivery should be 21 weeks." 

The Acceptance of this offer reads :— "Taartjees Cabellera Tabag^ie :" or " Please 
supply and ship by steamer as soon as possible the following goods, engaging freight and 
insurance free of particular average, Horizontal Compound Surface Condensing Pumping 
Plant, terms will be as before." 



EXAMPLES OF TELEGRAMS IN THE 
Al TELEGRAPHIC CODE. 



The Code words at page i. to xi. conflict, to some extent, with those in the widely used Ai 
Code, but no confusion can arise if the latter is used ex£/usi've/y, the subjoined (or other agreed) 
words being employed to clearly identify the Section of the Handbook referred to, thus : — 

Appleby's Handbook of Machinery, Section I. 

>» 
>» 
»> 

)) 
>» 

followed by the Code words at page 1180(1888 edition) which — in the sequence in which they 
are used — indicate respectively (i) the page referred to and (2) the number of line from top 
of printed matter on that page. Code words for dimensions, weight, etc. , will be found at 
pages 1032 to 1052. 

Example. — A correspondent who requires Centrifugal Pumping Machinery with 
Compound Engine and Boiler to raise 2500 gallons per minute (150,000 gallons per hour), to 
a height of 27 feet as illustrated and described in this volume, cables : ** Feribile Enrhumer 
Truchuela Exhalais Trasoneria Trasgueado Adociria." 



TION I 


Admugitum 


H 


Adnatobat 


m 


Adociria 


IV 


Adoliridas 


V 


Adumbrato 


„ VI., Part A. 


Adonteremo 


VI., Part B. 


Adopertus 


} y V XX* • • ■ * • • 


Adoptames 



On reference to the Ai Code the message will be found to read as follows : '* Forward 
immediately by steamer Centrifugal Pump, Compound Engine and Boiler Combined, 150,000 
gallons per hour against 27 feet head, page 70, line 2 j of Appleby's Handbook of Machinery, 
Section HI." 



V. 



CONTENTS 



AND CODE WORDS FOR USE IN CONJUNCTION WITH APPLEBY'S 

COPYRIGHT TELEGRAPHIC CODE. 



Accessories for Centrifugal Pumps 
Acid, Chemical, &c. Pumps ... 
Air and Circulating Pumps ... 
,, Vessels, Iron and Copper... 
Analyses of Water Before and Aftgr Softening 
Apparatus for Purifying and SoftenirJg Water 
Appleby's Hand Power Pumps 

,, Pump Valve and Bucket 
Armoured Rubber and Canvas Hose 
Artesian Wells, Approximate Cost of 

,, Bonng Tools... 

,, Pumps for 
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1, 
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Ballast and Low Pressure Duplex Pumps 

,, Tank and Oil Pumps 
Beam Pumping Engines 
Belt or Gear Driven Chain Pumps 

Double and Treble Barrel 

Pumps 
Ram or Plunger Pumps 
Sewage Pumps 
Boiler Feed Pumps ... 

„ Water Meters 
Boreholes, Cost and Dimensions of 
Borehole Lining Tubes 

,, and Tube Well Pumps, Steam and Hand 
Boring Tools 

,, and Turning Socket Pipes, Cost of 
Branch Pipes, Copper 

Brass Cleats, Roller Guides, &c. for Well Rods.. 
Brewer's Hose 
Brewery, Tannery, &c. Pumps 
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Californian Pumps, Double Acting 
Capacities of Reciprocating Pumps 

,, of Steam, Animal and Handworked 
Pumps 
Cast Iron Foot Valves and Strainers . . . 
Pump Flanged Pipes, Faced... 
Socket and Flanged Pipes and 
Connections 
Cast and Wrought Iron Tanks 
Centrifugal Pumps ... 

Compound Engines 

Direct Acting 

Duty and Horse-powers 

Electric Motor 

for Floating Docks ... 

High Pressure Engines 
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PAGES 




034670 


Caaopia 


78 




034671 
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PUMPING MACHINERY. 



History affords ample evidence of the early period at which mechanical appliances for 
raising water were employed, and examples of some of them have been transmitted to us in the 
"Shodouf" and the "Sakieh," which are still commonly used in Egypt and (with modifications) 
in Eastern countries, just as they were long prior to the Christian era. 

The vast strides made since the period above referred to unquestionably owe their existence 
to the invention of the steam engine, and volumes would be required to represent the more 
important types of pumping machinery which have been devised during even the last thirty years, 
so that the illustrations and descriptions now given must be limited to typical pumping plant of 
modern design, leaving other arrangements to be dealt with when the working conditions have 
been ascertained. 

Water supply by gravitation is (naturally) the most economical, but the quality and 
quantity of water required for a town supply can rarely be obtained at an elevation sufficient to 
deliver the water to the user through the mains and service pipes. 

In the absence of such a supply, attention is directed to arrangements similar to those 
indicated in Figs. 2510 and 251 1, whereby the volume of surplus water is utilized for generating 
power to drive the pumps for the city supply. 

Pumping plant. — Most types of machinery for raising water are represented in the 
following pages from the modern direct-acting triple-expansion engine to the common hand 
pumps, and the conditions to be fulfilled having been determined, it will probably not be 
difficult to select the appliances which will fulfil them. 

Pipes and connections. — The pipes should be of ample diameter, in proportion with 
their length, to minimise the loss in friction, and for the same reason sharp bends or inequalities 
should — as far as possible — be avoided. If inequalities in levels are unavoidable, a valve or cock 
will be required at the highest point to allow imprisoned air to escape. 

Friction in pipes increases directly in the ratio of length and, approximately, as the square 
of the velocity of the flow. 

Suction pipes. — It is well known — but by no means always remembered — that the 
so-called "Suction" is due merely to the pressure of the atmosphere which, at sea level, is 
147 lbs. per square inch, or equivalent to a column about 30 feet high, so that the foot of the 
suction pipe must always be immersed, and (allowing for possible leakages) must in no case be 
more than 27 feet from lowest water level for large pumps and less than that for small pumps, 
the height being reduced in proportion, with increase in temperature of the water beyond about 
55°. When boiling point (212°) is reached the water must flow freely into the pump with a head 
of not less than 2 or 3 feet. 

If the suction pipe cannot be carried vertically from the pump to the water, it should rise 
gradually and be provided with a foot valve. A strainer is obviously desirable, unless the water 
is exceptionally free from floating matter. 

Where a "Sumph" cannot be provided, of sufficient depth to allow stones, sand and 
debris to settle below the intake to the pumps, it should be protected by a box which will 
maintain a fairly undisturbed surface around the suction pipe. For large pumps an arrangement 
similar to that indicated in Fig. 1626 (Section i) may be adopted with advantage. 

Joints of pipes and connections. — These should be carefully made to guard against 
leakage of air and water. Much loss of time and labour may be avoided if pipes are thoroughly 
tested when laid, and before they are covered. 

Air vessels and stand pipes are necessary adjuncts for equalising the flow of water. 
The stand pipe which is open to the atmosphere at the top, effectually limits the pressure in the 
rising main to that due to the height of the stand pipe. 
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Velocity of water in pipes. — This question is largely affected by the conditions fulfilled 
by the pump. From 2 to 4 feet per second is a convenient velocity for comparatively small 
pumps which are in constant use, whilst for a centrifugal pump (especially if worked inter- 
mittently and discharging at or near the pump) a velocity of 10 to 12 leet per second, although 
not economical, is not at all exceptional. 

Coating pipes with the well-known ** Dr. Angus Smith's " Composition, protects them 
from corrosion and greatly retards the accumulation of deposit. Pipes for water highly charged 
with some acids require different treatment, the nature of which can only be determined after 
analysis of the water. 

Valves and pumps.. — If the pumps are required to raise sewage or water charged with 
glutinous or insoluble matter, chemicals, etc. the conditions should be clearly described to enable 
the necessary provisions to be made. 

Reciprocating pumping eng^es. — Triple expansion and hi^h speed pumping engines 
are now largely employed, but the well-known Cornish pumping engine for draining mines, and 
the beam engine for town supply, still hold a high position on account of their undoubted 
durability and economy. The recorded duty of some of these engines is 90 to 100 millions of 
foot pounds for each bushel (about 100 lbs.) of coal consumed, and many which have worked 
continuously for more than half-a-century are still doing excellent service. Similar results are, 
however, now obtained by the use of high pressure steam in conjunction with direct acting 
engines of the marine type and treble or quadruple expansion. 

Rotating and direct acting engines can usually be installed at short notice and the 
total cost of machinery, foundations, buildings, etc., is so much less than that of pumping plant, 
of equal capacity, of the older and more durable types, that both convenience and economy in 
first cost may be in favour of the modern engines referred to in the following pages. 

Centrifugal pumps (although less economical in consumption of fuel than reciprocating 
pumps) are unequalled for moving large quantities of water through the low lifts usually requisite for 
drainage and irrigation, the service of floating and graving docks, wreck raising and 
dredg^g, circulating water for surface condensers and innumerable other purposes. 

The nearer the pump is to the water, the greater will be the useful effect ; circumstances 
may render a long suction desirable, but it ought not to exceed about 25 feet in vertical heights 
for any size, and for pumps with pipes of 5 inches diameter, or less, the height above lowest 
water level should be limited to 1 5 to 20 feet. 

The three modes of driving in general use are illustrated in Figs 2565 to 2572, and the only 
remark to be made on this branch of the subject is, that driving by belt, or by an engine or 
electric motor on the end of the pump shaft is usually preferable to driving by gear, although, under 
some circumstances this is almost a necessity. 

Duty of centrifugal pumps. — The following table, based on an ascertained efficiency of 
70 per cent. , gives the horse power required for each foot of lift, and applies to pumps driven by 
belt or other efficient means and working at the speed necessary to deliver the water at a 
velocity of 5 to 6 feet per second. 

If the velocity of delivery is increased, the same pump lifts more water, but with a greater 
proportionate expenditure of power. 



Diam. of pipes inches 
Gallons per minute 
H.P. per foot lifted 



3 


4 


5 


6 


7 


8 


10 


12 


14 


IS 


90 


160 


280 


400 


550 


750 


1200 


1770 


2300 


2700 


.0389 


.0692 


.1212 


•1732 


.2381 


.3246 


•5195 


•7792 


.9956 


1. 169 



Electric pumps. — The absence of noise, vibration and heat, and the facility with which 
power is transmitted, almost regardless of distance or direction, are features which will 
inevitably lead to an extended use of electricity as a motive power for driving pumps. The 
speed of the motor renders it peculiarly applicable to centrifugal and other pumps requiring a 
high and quickly developed speed. 

Pumps worked by hydraulic pressure consist, essentially, of two hydraulic cylinders 
which are supplied with water at the pressure required to impart motion to a pair of single 
acting plunger pumps and deliver a given volume of water at the height desired. This system 
of pumping is illustrated in Fig. 2507, and is less generally known than one so simple and 
efficient deserves to be. 

Pulsometers. — Water lifters of this type are usefiil and even almost indispensable under 
some conditions, but they do not compare favourably, in fuel economy, with most of the pumps 
above referred to. 
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Boiler feed pumps, injectors and ejectors are referred to in section i in connection 
with Steam Boilers and Condensers, and (for convenience in reference) are included in this 
volume. 

The direct acting pumps which take steam, practically, throughout the stroke, as is pointed 
out in the description of pumps with fly wheels, must, obviously, be less economical than those 
which work expansively ; but the enormous number of the first -named type brought into use 
within the last 25 years, clearly indicates the demand for cheap and reliable pumps, even if they 
are not strictly economical. 

PUMPS FOR HOT LIQUORS.— Attention is directed to the fact, well known 
but not always remembered, that difficulties with suction increase in proportion with the 
temperature of the liquor to be pumped. 

Water, or other liquid hot enough to emit vapour when not exposed to atmospheric pressure, 
must flow into and fill the pump chamber without relying on suction. 

STARTING PUMPS AGAINST FULL PRESSURE.— A foot valve on 
the suction pipe will usually keep the pumps and pipes charged, but if difficulty in starting is 
experienced it may be due to defects m the connections, or to an accumulation of air in the 
pump chamber. The air is, however, quickly removed if the delivery pipe is provided with a 
check valve and waste pipe. A few strokes of the pump clear the chamber of air and (the 
waste pipe being closed) the pump will give the usual delivery. 

It is essential that there shall be no leakage of air in the supply pipe. The check valve is 
required, in any case, to keep back the pressure in the delivery pipe when the pump valves 
require attention. 

FIRE PUMPS. — It will be evident that any pumping machinery which will deliver the 
requisite quantity of water at a sufficiently high pressure, will be available for service in 
extinguishing fire, if the necessary connections and appliances are provided. 

For temporary duty of this kind, the tabulated speed of working may be very largely 
increased, with a corresponding increase in the quantity of water delivered. 

WATER BALLAST PUMPS. TANK SUPPLY PUMPS. OIL PUMPS. 

Whether machinery for these purposes shall be arranged horizontally or vertically and be direct 
acting, as illustrated in Figs. 2544 to 2552, or driven in some other manner, is purely a matter of 
convenience. 

The duty being usually a large volume delivered against a low head, admits of the diameter 
of the pump, relatively with that of the engine, being larger than is permissible for pumps 
working against high pressures. 

The valves and passages have the area required for the free passage of floating matter which 
must often be dealt with, and all working parts are accessible for examination and renewal. 

PUMPS FOR BREWERIES, TANNERIES, GAS WORKS, SUGAR 
REFINERIES, etc., are as above described. Double acting pumps of this type. Figs. 2535 
to 2541, Centrifugal Pumps, Pulsometers, and Steam Jet Elevators, are also largely employed. 

PUMPS FOR RAISING ACIDS, ALKALINE OR CHEMICAL 
COMPOUNDS are specially constructed to withstand the action ot compounds, the nature 
and strength of which have been defined. 

WRECK-RAISING PUMPS. — In most cases it is sought to obtain maximum pumping 
capacity (against little or no head) with minimum weight of machinery and great facility for 
fixing it. Hence the centrifugal pump is perhaps more generally used than any other, but under 
some circumstances it is found desirable to use a pulsometer or a duplex or other form of 
reciprocating pump. Information relating to all these will be found under the respective headings. 
The appliances for slinging and readily handling the machinery are made to suit the tackle 
available. 

SINKING PUMPS. — Many forms of the pumping machinery referred to are easily 
adapted for service in clearing mines, wells, foundations, &c. of water, but the conditions under 
which they are employed vary too widely to admit of all of them being illustrated. 

Attention is, however, directed to the great facility afforded by compact double-acting pumps 
worked by steam or by electric current, the pumps being suspended or otherwise arranged to 
follow the sinking, and thus always work under the most favourable conditions. 

The suction and delivery valves are specially designed to admit of the free passage of gritty 
and other foreign matter. 



APPLEBY'S HANDBOOK OF MACHINERY. 4 

HAND PUMPS. — The principal features in hand power pumps are that the bucket and 
valve shall be, as far as possible, indestructible, and shall free themselves easily from obstructions. 

An experience of half a century indicates that the valve, Fig. 2619, ^^^ small sizes (up to 
about 5 or 6 inches diameter), and the ordinary weighted leather flap for larger sizes, best fulfil 
the above-named conditions. 

INFORMATION REQUIRED.— The preceding remarks indicate generally the kind of 
information which should be furnished if advice is desired, and this should be supplemented by 
(at least) the following details : — 

1. A reference to the illustration or description of the installation required, or — failing that — 
details of the conditions under which it is to be used ; also whether low cost or highest 
efficiency is the important consideration. 

2. The maximum duty to be rendered in a given time. 

3. Drawings or sketches with figured dimensions showing the position of the pumps 
relatively with the suction water level, and the height from it to the point of discharge. 

4. If steam is to be supplied from existing boilers, the minimum pressure available should 
be stated, and the distance between boilers and pumps. 

5. If boilers are required, the type will be conveniently defined by reference to Section i of 
this Handbook, or information given with regard to fuel, difficulties relating to transport 
(if any), boiler setting, &c. 

6. If the pumps are driven from an existing motor or shaft, the speed of the driven shaft 
should be stated, and the restrictions (if any) to the diameter of the pulley. 

7. For provisions for pumping sewage or other semi-fluids, see remarks on " Valves 
and Pumps." 

RELATIVE VALUES OF STEAM, ANIMAL, AND MANUAL POWER 
IN WATER LIFTED. — The subjoined figures will enable anyone to estimate the power 
required for raising a given quantity of water, and — by reference to the descriptions of various 
types of pumps given in the following pages — to determine which of the appliances are best 
adapted for the work to be performed. 

Steam (or other motor) horse-power, as is well known, is equal to raising 33,000 lbs. 
to a height of i foot in one minute. As oiie Imperial gallon of water weighs 10 lbs. it follows 
that one horse-power will raise 3,300 gallons to a height of i foot, or 330 gallons to a height 
of 10 feet, and so on. 

The power exerted b^ animals working 8 hours a day, is equal (approximately) to 
raising the undernamed quantities per minute, to a height of I foot. 

One horse about ... ... ... 21,000 lbs. foot pounds 

One bullock about ... ... ... 12,000 lbs. ,, 

One mule or pony . . ... 8,000 to 10,000 lbs. ,, 

One donkey ... ... ... 3,500 to 4,000 lbs. ,, 

Manual power naturally varies very greatly, but may be expected to range from 2,000 to 
3,000 foot pounds. 

The speed of working is usually from 20 to 30 revolutions of the handle per minute, the 
power exerted on the handle being 15 to 25 lbs. 

The losses in friction in gear, pipes, &c. also vary widely, and 25 per cent, (at least) 
should be allowed for losses arising from these causes. 

CAPACITIES OF SINGLE RECIPROCATING PUMPS.— The following 
table gives the approximate theoretical duties of single acting pumps (one barrel) up to 24 
inches diameter, when working at given speeds and lengths of stroke, and furnishes the data 
for readily ascertaining the capacities at other speeds and lengths of stroke. 

For double acting and double barrel pumps multiply the figures by two. 

For treble barrel pumps multiply the figures by three. 

For losses due to friction, wear of packings, etc. a deduction should be made of not 
less than 10 per cent. 
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Capacities of Pumps in Gallons per Hour. 





Length of Stroke. 




3 inches. 






6 inches. 




Strokes 


per minutes. 


10 


20 


30 


40 


10 


20 


30 


40 


I -in. diam., 


gallons per hour . . 


5 


10 


15 


20 


10 


20 


30 


40 


i^-in. 






§ 


16 


24 


32 


i6 


32 


48 


64 


li-in. 






II 


22 


34 


44 


22 


44 


66 


88 


2 -in. 






20 


40 


60 


80 


40 


80 


120 


160 


2]^-in. 






32 


64 


96 


128 


64 


128 


192 


256 


3-in. 






46 


92 


138 


184 


92 


184 


276 


368 


3i-in. 






62 


124 


186 


248 


124 


248 


372 


496 


4-in. 






81 


162 


243 


324 


162 


324 


486 


648 


44-in. 






103 


206 


309 


412 


206 


412 


618 


824 


5-in. 






126 


252 


37« 


504 


252 


504 


756 


1008 


6-in. 






182 


364 


546 


728 


364 


728 


1092 


1456 


7-in. 






249 


498 


747 


996 


498 


996 


1494 


1992 


8-in. 






325 


650 


975 


1300 


650 


1300 


1950 


2600 


9-in. 






412 


824 


1236 


1648 


824 


1648 


2472 


3296 


lo-in. 






. 509 


1018 


1527 


2036 


1018 


2036 


3054 


4072 


i2-in. 






732 


1464 


2196 


2928 


1464 


2928 


4392 


5856 


15-in. 






. "45 


2290 


3435 


4580 


2290 


4580 


6870 


9160 


1 8-in. 






. 1645 


3296 


4944 


6592 


3296 


6592 


9888 


13184 


2 1 -in. 






. 2250 


4500 


6750 


9000 


4500 


9000 


13500 


18000 


24-in. 






2930 


5860 


8790 


1 1 720 


5860 


II 720 


17580 


23440 



Capacities of Pumps in Gallons per Hour (Continued), 





Length of Stroke. 




9 inches. 






12 inches. 






Strokes per minutes. 


10 


20 


30 


40 


10 


20 


30 


40 


I -in. < 


iiam., 


gallons per hour .. 


15 


30 


45 


60 


20 


40 


60 


80 


ij-in. 






24 


48 


72 


96 


32 


64 


96 


128 


li-in. 






33 


66 


99 


132 


44 


88 


132 


176 


2-in. 






60 


120 


180 


240 


80 


160 


240 


320 


2j-in. 






96 


192 


288 


384 


128 


256 


384 


512 


3-in. 






. 138 


276 


414 


552 


184 


368 


552 


736 


3i-in- 






186 


372 


558 


744 


248 


496 


744 


992 


4-in. 






243 


486 


729 


972 


324 


648 


972 


1296 


44-in. 






. 309 


618 


927 


1236 


412 


824 


1236 


1648 


5-in. 






■ 378 


756 


1 134 


1512 


504 


1008 


1512 


2016 


6-in. 






546 


1092 


1638 


2184 


728 


1456 


2184 


2912 


7 -in. 






747 


1494 


2241 


2998 


996 


1992 


2988 


3984 


8-in. 






975 


1950 


2925 


3910 


1300 


2600 


3900 


5200 


9-m. 






. 1236 


2472 


3708 


4944 


1648 


3296 


4944 


6592 


lo-in. 






. 1527 


3054 


4581 


6108 


2036 


4072 


6108 


8144 


1 2-in. 






. 2196 


4392 


6588 


8784 


2928 


5856 


8784 


15712 


1 5 -in. 






. 3435 


6870 


10305 


13740 


4580 


9160 


13740 


18320 


1 8-in. 






. 4944 


9888 


14832 


19776 


6592 


13184 


19776 


26368 


21 -in. 






. 6750 


13500 


20250 


27000 


9000 


18000 


27000 


36000 


24-in. 






. 8790 


17580 


26370 


35160 


1 1 720 


23440 


35160 


46880 
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BEAM PUMPING ENGINES. 



COMPOUND CONDENSING BEAM PUMPING ENGINES.— The diagram 
engraving, Fig. 2,500, represents a side elevation of pumping machinery designed and built by 
the writer for the water service of a Colonial city. Three similar engines, varying only in the 
dimensions of the pumps, were subsequently supplied for three other districts of the same Colony. 

The duty of the eng^e is 1,200,000 gallons (50,000 gallons per hour) delivered to a 
height of 180 feet, and 50,000 gallons per hour to the low service reservoir at a height of 37 feet. 

Two of the engines above referred to deliver a smaller quantity at a greater height, but the 
duty in foot pounds is (practically) the same for each of the four engines. 

The engines are arranged as shown in the engraving, the dimensions of the cylinders being 
respectively 15 by 49I inches and 26 by 66 inches. 

The beam is formed of two wrought iron plates of heavy section which are connected by 
distance pieces and bolts. The gudgeons are of mild steel, and are secured in bosses registered 
in the beam plates and rivetted to them. The parallel motions are as illustrated, the fly- 
wheel is 15 feet diameter, and the engine is complete with governors for speeds of 16 or 20 
revolutions per minute, jet condenser, air pump, cold water and feed pumps, copper pipes between 
cylinders, pressure and vacuum gauges, indicator cocks and all accessories. 

The pumps are of the ram and bucket type, and are respectively of 16 inches and 11 inches 
diameter, complete with double-beat suction valves, bye pass from barrels to suction pipe, air 
vessel on delivery main, sluice valve, relief valve on rising main for pressures of 90 to 150 lbs. 
per square inch, snifting valves, &c. 

The dimensions of the pumps for the other three engines are in proportion with the duty 
they perform, but the arrangement of machinery is unaltered. 

The boilers are of the Lancashire type, illustrated by Fig. 1521 (Section I.) and are 
tested by hydraulic pressure to 150 lbs. per square inch, the working pressure of steam being 
80 lbs. Two boilers are provided for each set of pumping machinery, one being usually in reserve. 
The materials are of the high quality required for such boilers, all flanging and rivetting is done 
by machine, and the fittings include one dead weight and one spring safety valve, dial steam 
pressure gauge, with copper pipe and cock, all steam fittings, feed water retention valve, gun- 
metal scum and blow-off cocks, furnace mountings, etc. 

The pipes to connect with the engines have faced flanges, steam stop valve, expansion 
joint, and the accessories usual in the best practice. 

Overhead travelling crane. — For convenience in erection and maintenance, an overhead 
hand-power travelling crane,equal to a working load of 4 tons, of the type Fig. 2270 (Section II. ) 
spans the engine room and commands the whole of the area of floor. White ants abound and 
the beams carrying the longitudinal rails are also of wrought iron ; timber is usually adopted 
elsewhere. 

The engpuie room equipment comprises steam and vacuum gauges, water pressure 
recorder, counter to register up to 10,000,000, a Richard's Indicator, cocks, diagram papers and 
accessories. The Fitter's tools include vice bench and vice, stocks, taps and dies, pipe cutter, 
tongs, shifting and ordinary spanners, ratchet braces and drills, and a supply of hammers, 
chisels, files, spirit level, screw plates and small tools, white lead, spun yarn, wipings, etc 

The duplicate parts include one high and one low pressure cylinder with cover and bolts, 
piston and rod complete to suit any of the four engines. 

Each of the four pumping stations are provided with duplicate bucket and suction valves, 
also a set of valve rods, spare fire bars, gauge glasses and rings and similar small fittings, 
stoking tools, etc. 
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CORNISH PUMPING ENGINES.— Fig. 2501 represents an engine of the 
under-named dimensions, built by the Author's firm about 25 years ago, for draining a Silver 
Mine in Chile. 

This engine is still at work, and the Consulting Engineer, reporting to the owners of the 
mine (on the i6th March, 1896) with reference to this engine and a 16 inch double cylinder 
direct winding engine of the type Fig, 2283 (Section H.), writes as follows : 

** During the 23 years these engines have been performing the work demanded by thie 
constant operations of the mine, no structural alterations, nor repairs of any importance have been 
done to them. The spare pieces of wearing parts, with which they were from the first liberally 
provided, have sufficed to keep them running up to date." 

The report concludes with remarks complimentary to the builders, which need not here 
be quoted. 

The steam cylinder is 20 inches internal diameter, the stroke is 7 feet, and the walls and 
covers are steam jacketed, the piston and junk rings are of cast iron with metallic rings and 
springs ; the piston rod is tapered and cottered respectively to the piston and crosshead. 
The cylinder jacket is felted and covered with mahogany secured by brass strips, etc. 

The valve g^ear is adjustable to cut off steam at the point required for raising a larger or 
smaller quantity of water under the most economical conditions, as is usual in engines of this 
description. 

The parallel motions are of the usual form, the rods are made of wrought iron and the 
moving ends are fitted with hard gun metal bearings and cotters for taking up wear. 

The beam is formed of two wrought iron plates of ample section with distance pieces and 
bolts. The beam gudgeons and those for the steam cylinder and pumps are of wrought iron, 
carried in bosses which are rivetted to the beam plates. The pump and steam cylinder gudgeons 
are respectively 10 feet 4 inches and 12 feet from the centre of the main gudgeons, so that the 
pump has a stroke of 6 feet and steam piston 7 feet. 

The pumps are of the Cornish type ; the suction rising mains were cast iron, but in more 
modern practice they have been in steel which if of equal strength are about one fifth the weight. 

The air and feed pumps are of the usual type and are driven from the beam, as indicated in 
the engraving. 

Steam pipes. — The flanged pipe connections are coated with non-conducting material to 
prevent undue condensation. 

The boilers are of the Cornish type, 30 feet long and 6 feet diameter as illustrated by 
Fig. 1522 (Section I.) Three boilers are provided, but one was always in reserve, two only 
being required to work the pumping engine and a pair of winding engines similar to Fig. 2283. 
(Section H), ore breakers, etc. which were supplied for this mine. 

The price of a Cornish pumping engine, as above described, with 50 fathoms (300 feet) of 
pump pipes, spears, etc. but not including boilers, is about ... ... ... ... ;^icxx) 

The approximate weight is 30 tons. 



DIRECT ACTING HIGH SERVICE 
PUMPING ENGINES. 

DIRECT ACTING PUMPING ENGINES.— Space does not admit of Illustration 
of numerous arrangements of pumping machinery for high and low lifts employed for raising water 
for town service, but Figs. 2502 to 2504 represent the types of triple expansion, compound 
and high pressure engines in general use, the first named being unquestionably the most economical 
and perfect system. 

ADVANTAGES OF DIRECT ACTING ENGINES.— The power due to the 
pressure of steam is transmitted direct to the pump or plunger without the intervention of a beam 
or gear, and the cost is less than that for a beam pumping engine of equal capacity ; the cost of 
maintenance is lower, and there is a large saving in the outlay for buildings and foundations. 

RELATIVE ECONOMY OF EACH TYPE.— The data given in the remarks on 
Prime Movers (see pages i to 4 of Section i) applies equally to pumping engines and the 
following examples, from actual results, clearly indicate the relative economy of the different 
systems when working under equal conditions as regards quantity and height of lift. 
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A triple expansion eng^e consumes about 15 per cent, less coal than a double cylinder 
side by side, (or a tandem) compound engine, and about 50 per cent, less than a single cylinder 
high pressure, of equal capacity, 

A compound eng^e raising 124} million foot pounds consumes 390 tons less coal per 
annum than a high pressure engine alongside it performing precisely the same duty. 

Exceptional conditions. — The forgoing figures point to the conclusion that where large 
quantities of water must be raised continuously, and the highest economy in cost of working is 
of higher importance than initial outlay, preference should be given to the most perfect, although 
not the least costly machinery. 

There are, however, many conditions, some of which are referred to elsewhere, which 
render it desirable to limit the outlay for a pumping plant, pending the natural development and 
coiTesponding improvement in the financial position of the district to be served. 

Information required. — The cost of direct acting pumping engines cannot be defined 
without accurate details of the quantity to be raised in a given time, the depth of well, height 
of delivery, length and diameters of mains (if existing), and general information on local 
conditions (see also page 4). 

TRIPLE EXPANSION PUMPING ENGINES.— The economy in coal 
consumption attained by the use of triple expansion marine engines has led to the adoption of 
this system for raising water, and Figs. 2502 and 2503 respectively represent front and side 
elevations of a typical arrangement of triple expansion pumping engines, capable of raising 
500,000 gallons per 24 hours to a height of 250 feet when making 33 strokes per minute. 
The leading dimensions are : 

Diameter of high pressure cylinder 154 inches 

intermediate ,, ... ... 24 

low pressure ,, 

of pump plungers 
Length of stroke 

The larg^e saving^ in fuel (15 to 50 per cent.) above referred to is due to the use of higher 
initial pressure of steam, much higher grades of expansion (usually 15 to 16 times), and more 
uniform temperatures in the cylinders. There is absolutely no drawback in respect of permanent 
efficiency or cost of maintenance. 

For loTV lifts the dimensions of the pumps are increased to the extent necessary for the 
larger quantity of water to be delivered. 

STANDARD DIMENSIONS OF TRIPLE EXPANSION PUMPING 
ENGINES. — One or other of the undernamed will probably be found to fulfil most conditions 
where the total lift does not exceed about 250 feet. But there is, practically, no limit to the 
proportions of engines and pumps to adapt them to the performance of any given duty. 
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42 
48 
16 
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Capacity, million gallons per 24 hours 


4 


i 


I 


14 


2 


24 


Horse power in water raised 


26-3 


39.4 


52-6 


79 


105 


131 


Diameter of high pressure cylinder inches 


6 


6| 


7i 


9 


10 


II 


,, intermediate ,, ,, 


81 


lO^ 


114 


14 


i,s4 


174 


>» low „ „ 


15 


18 


20 


24 


27 


30 


,, pump „ 


5I 


7i 


71 


94 


lof 


11^ 


Length of stroke ,, 


24 


24 


30 


30 


36 


36 


Strokes per minute 


50 


SO 


45 


45 


42 


42 



DIMENSIONS (Continued). 



Capacity, million gallons per 24 hours 


3 


4 


5 


6 


8 


10 


Horse power in water raised 


158 


210 


263 


316 


421 


526 


Diameter of high pressure, cylinder inches 


I2i 


13I 


I.S4 


17 


i8i 


21 


,, intermediate ,, ,, 


19 


214 


24 


26i 


294 


33 


„ low 


33 


37 


42 


46 


51 


57 


,, pump ... ... ,, 


I2| 


14I 


16 


174 


20 


224 


Length of stroke ... ,, 


36 


48 


48 


48 


60 


60 


Strokes per minute ... 


42 


33 


33 


33 


27 


27 
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The outline specification for engines of all proportions is as follows : 

The cylinders are steam jacketted in the most approved manner in body and coveis ; 
each cylinder is carried on a cast iron standard of box section and supported in front by a steel 
column. The three standards and columns are secured to the bed plate which is bolted to the 
four girders as shown, one under each crank shaft journal. The liners of cylinders are of 
special metal and the pistons, valves, etc. are of the best construction. 

The crank shaft, cross-heads and connecting rods are of mild steel, the guide 
slipper has ample wearing surface and is adjustable, with provision for ample lubrication. The 
fly wheel is turned to run true and has bright wrought iron hoops around the centre boss. 

The surface condenser is of the Marine type with brass tube plates and tubes, doors in 
ends for examination, open stand pipes for escape of air, etc. and is fixed on the line of suction 
pipe to the pumps. The whole of the water pumped passes through the condenser and the 
ncrease in temperature does not exceed 2°. The vacuum is within 2 inches of the barometer. 

The air pump is single acting and is worked from the end of the crank shaft, as shown. 

The main pumps are directly below their respective cylinders and are single acting rams 
with external packings and each pump has an independent valve box and valve for suction and 
delivery. The pump valves are of the four beat type which give a clear water way, and doors 
are provided to give access to each valve. 

The air vessel is of proportions suitable for the duty of the pumps and is complete with 
retention valve on the inlet pipe, gauge glass and mountings to indicate the space for air in the 
vessel, air charging pumps, etc. 

COMPOUND AND CONDENSING DIRECT-ACTING PUMPING 
ENGINES. — Fig. 2504 illustrates the end elevation of an engine room in which are fixed 
two pairs of compound condensing pumping engines. Collectively of 1300 effective horse-power 
which deliver about 18 millions of gallons per 24 hours. against a head of 280 feet. 

The mean consumption of coal during 14 days (of 24 hours) continuous working was 
1. 8 1 lbs. per horse power in water lifted, and 1.54 per indicated horse power without 
economiser of the type referred to at page 48 of Section I. If this had been used the result 
would have been about 10 per cent, better. 

The high-pressure cylinder is behind the low pressure cylinder and is not seen in the 
engraving. The pumps are immediately below them, as illustrated. 

The working parts, surface condenser, etc. are (substantially) as last described, 
and are so clearly indicated in the engraving that detailed description will be unnecessary. 

The air vessels — one to each pair of pumps — are fixed outside the engine room. They 
are tested to a pressure equal to a head of 750 feet, and are provided with retention valves, gauge 
fitting, relief valves on the delivery sides, emptying valves, and all accessories. 

Overhead travelling crane. — In addition to the usual equipment of engine room tools 
and instruments, this installation was complete with an overhead travelling crane of 1 5 tons power. 

This accessory is now almost universally provided in connection with pumping and electric 
lighting stations with the object of saving much time in erection and affording facilities in the 
maintenance of the machinery. 

Cranes for this and similar purposes are illustrated and described at pages 106 to 125 of 
Section II. 

Boile rs. — Steam is supplied from a range of six double-flued Lancashire boilers of the type 
indicated in Fig. 1521 (Section I.); ordinarily any four of the boilers are in use, leaving two 
always in reserve. 

The boilers are built of mild steel and are tested by hydraulic pressure to 175 lbs. per square 
inch, the working pressure being 100 lbs. per square inch. 

The Furnace — Steam and feed water fittings are as used in the best practice. 
The main steam pipes have expansion joints and copper bends. Copper pipes conduct the 
water condensed in the steam jackets to the boilers, and the feed water pipes are arranged for 
circulation through the economisers, or direct to the boiler, as desired. 

HIGH PRESSURE DIRECT-ACTING PUMPING ENGINES.— The general 
arrangement so closely resembles that indicated in Fig. 2504, that further illustration and 
description will be unnecessary. 

It may, however, be well to mention that when the pumping power of high pressure engines 
becomes inadequate for the large increase in population which an efficient waterworks supply 
invariably attracts, the power can be doubled by compounding the engines and putting in 
corresponding pumps. 

This has been done in many cases with entirely satisfactory results in economy and increase 
in duty, and with a relatively small outlay of capital. 
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DUPLEX HYDRAULIC MINE PUMPS.— F[g. 2507 ill.isiraies a user.il and 
perfectly reliable arrangement of pumping plant devised by Mr. Moore for working mine pumps 
m any position relatively with the drawing or pump shaft. For this purpose, hydraulic power, 
which can be conveyed in any direction, however tortuous, is siibsliluled for the reciprocating 
rods or " spears " ordinarily used. 

Pump of this construction are in successful operation from 4 inches diameter and 3 feet 
stroke, which deliver about 3000 feet horizontally and 420 feel vertically, to 14 ioches diameter 
and 5 feet stroke, forcing through a length of iSoo feet with a vertical lift of 600 feet ; but the 
dimensions are varied indefinitely to suit the conditions to be fulfilled. 

The hydraulic power is generated by a pair of pumps driven by belt, or by steam direc." 
as shown in Figs. 251^ or 2509. These pump, usually fixed at the surface, transmit pressure 
through fixed pipes of small diameter to a pair of ram pumps below, which raise the water to 
the surface in a single lift. 

The milie pump consists of a pair of ram pumps which are connected by pipes with the 
hydraulic pumps driven by steam or other power, as above described. It may be fixed 
horiiontally or in any other convenient position, and is quite as efficient in places where pumps 
of the ordinary construction cannot be used as the latter are when fixed in a shaft and worked 
by spears. 

One or more mine pumps can be worked by one set of pressure pumps. There are no 
moving parts, guides, &c. in the shaft, and, obviously, no inconvenience from exhaust steam or 
radiation of heat. 

The following prices include a set of pressure pumps at the surface ready for coupling 
lo an existing engine, and the duplex mine pumps with valves and branches for connection with 
the pressure pipes and delivery main ; but they do not include a boiler or any pipe connections 
between the sur&ce and mine pumps. If no driving power is available, an independent steam pump 
of the types Fig. 2508 or 2509 may be more convenient than the belt -driven hydraulic pumps 
above mentioned. 

The cost of pipes, steam pumps, &c. will be found under the respective headings, and 
these — with subjoined approximate prices — provide the data for estimating the cost of an 
installation nearly enough for most purposes. 

The details required in estimating the cost of hydraulic mine pumps are : — 
The depth vertically from the surface to the mine pump. 
The distance horizontally from the surface to the mine pump. 
The quantity of water to be raised in a given time. 
The engine power or pressure of steam (if any) available. 

If electric or other motor is used, the speed of driving shaft should be stated in 
revolutions per minute. 

Prices of Duplex Hydraulic Mine Pumps, Fig. 2507. 



Diameter of pumps 
Length of stroke 
Price of pumps ... 



£i'S £175 



£230 



St of packing for shipment and delivery f.o.b. is about 5 per ci 
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HYDRAULIC OR DEEP 
LIFT (MINING) DUPLEX 
PUMPS.— F%. 2508 illustrales 
s. pair of pumps to work with the 
low effective steam pressure relati vel y 
wilh the load on the pump which is 
required for forcing to a greit heighl 
in a single lift, as in mining and 
other operations, supplying hj-drau lie 
pressure for lifls, pumps, &c. 
Fig. 2508. 

The engines and pumps are 
proportions being arranged to suit 

defined, more especially the steam p ^ . , 

boiler, the volume to be raised in a given lime, and the total height o 

TTie pump rams are arranged to maintain an equal pressure at each end of the stroke, and 
are packed externally. The valve seats ate adapted for passing gritty water, and all facilities 
are afforded for access to Ihem. 



Fig. 2509. 

HYDRAULIC PRESSURE PUMPING ENGINES are constractcd of various 
types, and with widely differing proportions of engines and pump rams, but the engraving, 
rig. 2509, represents a standard design of machinery which develops the maximum speed when 
working at pressures up to 3 tons per square inch, and delivers direct or through an accumulator, 
for supplying power to hydraulic cranes, (see pages 58 to 69 of Section II. ), to hydraulic tools 
such as those referred to at pages 73 to 84 of Section IV., or to hydraulic presses and other 
machines fur n hich continuous high pressure service is required. 

The ei^ines and pumps are fixed on a strong bed-plate of box section as indicated in 
the engraving. The steam cylinders are felled and covered with sheet steel to reduce radiation 
of heal, and are fitted with sight feed lubricators, steam slop valve, &c The cross head, 
connecting rod, and crank shaft bearings are of gun-metal and adjustable for wear, and the crank 
shaft is of mild steel. 

The pump barrels are of foiled cast-sieel bored out of the solid for pump chamber, 
passives, and valve boxes. The rams are of phosphor bronze packed externally and supported 
by cross heads at each end. The valves are arranged to afford complete facility for examination 
and efficient maintenance. 

The material and workmanship are of the high character essential for machinery which 
is continuously employed imder the well-known severe conditions these engines have to fulfil. 

The cost of hydraulic-power pumping; engines cannot be defined without details of 
the work to he performed, and especially : 

The maximum working pressure of pumps and the quantity they must deliver in a 
given time ; also the pressure of sleani at cylinders (if any) at disposal. 
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-HORIZONTAL TREBLE BARREL PUMPS DRIVEN BYTURBINES.- 

The eneriviiK, Fig. 2510, illuslrales Ihe pumps, and [he diagram, Jig. 2511, the arrangement of 
pumps and turbines which supply an Indian City with 1,300,000 gallons of pure water per day, 
The height of delivery is 240 feel above the pumps, and the length of rising main is shout 
8,400 feet. . , . .„. 

But the plant is arranged to be capable of eventually increasing the supply up to two million 
eallons per day, or JO gallons per head per day for 100,000 consumers. 

The pumps occupy a floor space of about 20 feet by 17 feet 6 inches ; they work at a speed 
of 21; strokes per minute and were tested before shipment to double their working pressure. 

An exceptionally economical feature in this installation is, that the pumps take their 
supply from the head water which provides power for driving the turbines. 



Fig, 2511. . 

The arrangement of the machinery is indicated in the diagram. Fig. 2511, and consists 
of two sets of treble barrel pumps, each set driven by a separate turbine. Provision is made for 
working either pump by either turbine so that, in case of accident to one set of pumping 
plant, mere shall be no cessation in supply. 

Treble barrel pumps. — The plungers are gun-metal and the barrels cast iron, each filled 
with separate valve chest and air vessels. The suction and delivery valves are of hard gun- 
metal and doors are provided for access to them without interfering with any pipes. The three 
valve chambers are connected to anair-vesseloutsidethe pump room (not shown in the engravings| 
with flange joint for connection to the delivery main. 

The three throw crank-shaft is of mild steel with adjustable gun-metal bearings for each 
cranlt, the pinions are of malleable iron and the wheels have hard wood teeth, pitched and 
trimmed. 

The pumps and gear for regulating the flow of vrater to the turbines are carried on strongly 
ribbed girders of box section and tied together to form a rigid base, with ample surface for 
bedding on concrete foundations. 

The turbiiies are of the " Hercules" type (referred to at page 84 of Section i of this 
series) each of 60 brake horse power when passing 1600 cubic feet of water per minute with 
27 feet fall, the bottom of the discharge pipe being immersed in the tail race as indicated in th,: 
diagram. 
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HORIZONTAL AND GEARED PUMPING 

ENGINES, 

Bevil gear on the top of the turbine spindle transmits power to the second motion gear on 
the pump and the appliances for working either set of pumps from either turbine are under the 
pump girders. 

The spindle from the gate is carried up to the pump room floor and the flow of water to each 
of the turbines is regulated by the hand wheel and screw shown in Fig. 2510. 

The cost of the two sets of pumps and turbines with the pipes, strainers, valves, etc. 
inside the pump room is about ... ... ... ... ... ... ... ... ;^iioo 

The total weight is nearly 40 tons and the cost of packing for shipment and delivery f.o.b. 
is about 5 per cent. 

TREBLE BARREL PUMPS DRIVEN BY ELECTRIC MOTOR, BELT, 
ROPE, etc. (see Figs. 2530 to 2533). 

HORIZONTAL COMPOUND SURFACE CONDENSING PUMPING 
ENGINES for town supply. Fig. 2512 is a pair of pumping engines which provide the water 
supply for a population of about 32,000. 

The machinery consists of two horizontal tandem compound engines, with air pumps and 
surface condenser, two ram and bucket pumps, either pump capable of being worked by either 
engine, air vessel and connections, and two Cornish boilers with feed pumps and the usual 
connections and fittings. 

Engines. — The high pressure cylinders are 9 J inches diameter, and the low pressure 
cylinders — fixed behind them — are 18 inches diameter, the stroke of both being 24 inches. 

The slide valves are driven by an overhung crank from the end of the main crank pin, and 
steam is admitted to the high pressure by a "Meyer's" expansion gear which is adjusted by 
hand wheel, whilst the engine is running, to give any desired grade of expansion. 

The air pumps are double acting, 4 inches diameter and 24 inches stroke, fixed behind 
the low pressure cylinder, and driven by a rod coupled to the low pressure piston. 

The surface condenser has ample cooling surface for both engines, and is fixed between 
them. The whole of the water raised by the pumps circulates through the condenser casing on 
its way to the supply main, and connection with this main provides the condensing water 
required on starting the engines. 

The pumps are of the ram and bucket type, and each pump is capable of raising 250 gallons 
per minute against a column of 380 feet. 

They are fixed at about 50 feet below the surface, and are driven direct from the engine 
shafts by crank pins in the massive disc plates ; the disc plates overhang the well, and have 
appliances for varying the length of stroke, and for working either pump from either engine. 
These arrangements, in conjunction with the above-mentioned expansion valve gear, provide 
for all contingencies and for distinct economy in coal consumption. 

The buckets and valves are of the double beat type, and the pumps deliver into a rising 
main of 10 inches internal diameter. 

The air vessel (not shown in the engraving) is outside the engine room. The water mains 
are similar to those used in high pressure hydraulic service. 

Boilers. — Steam is supplied from two boilers of the well-known Cornish type, illustrated 
at page 1522, of Section I. They are built of mild steel, the edges of all plates are planed, 
holes drilled, longitudinal seams double rivetted, etc. , and constructed and tested for a working 
pressure of 80 lbs. per square inch. The boilers are fed by a Duplex pump similar to Fig. 2550, 
and a connection is made with the service main for washing out, refilling or, in case of need, 
for feed purposes. 

The approximate cost of machinery, similar to that illustrated and described, exclusive 
of the service mains, is ... ... ... ... ... ... ... ... ... ;^2500 

The approximate weight is 70 tons, and the cost of packing for shipment and delivery 
f.o.b. is about 5 per cent. 

ROTARY HORIZONTAL PUMPING ENGINES.— Figs. 2513 to 2515, 
illustrate types which are doing good service under the conditions for which they were respectively 
designed. The prices are intended to serve as a guide in estimating the approximate cost of 
plant generally similar in capacity and design, leaving the final estimate for arrangement with 
the constructors. 
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HORIZONTAL PUMPING ENGINE WITH SURFACE CONDENSER.— 

The diagram engravings Figs. 2514 and 25 1 5 represent a plan and sectional elevation of pumping 
machinery for town supply, to deliver 70,000 gallons per hour to a height of 170 feet, and is 
typical of many other installations of various capacities which have been built by the writer's firm. 

The water supply is obtained from a river, the level of which is about 5 feet below that 
of the engine room floor. 

The machinery consists of a horizontal high-pressure engine with surface condenser, 
throiigh which the water passes to the pumps. 

The engine has a steam cylinder 20 inches diameter and 48 inch stroke, steam 
jacketted and felted and lagged to prevent loss of heat by radiation, and fitted with an adjustable 
expansion valve. Provision is made for admitting full steam when the engine is started against 
the column of water in the rising main, and for automatically shutting off steam in case of 
accident to the delivery main. 

The main pump directly behind the steam cylinder is double-acting, and is worked by an 
extension of the piston rod. The valves are in equilibrium, and operated by an eccentric on the 
crank shaft. The air vessels and the retaining valve on the delivery side are arranged as 
indicated in the engraving, and there is a retaining valve near to the air vessel which prevents 
leakage when the pump is stopped. 

Condenser and air pump. — The surface condenser is fixed and connected as shown. The 
condenser tubes are of the diameter requisite to offer a minimum of frictional resistance to the 
water passing them to the main pump. The air pump (in this case) is driven by an eccentric on 
the crank shaft. 

The boiler is of the Cornish type (Fig. 1522, Section I.) and is complete with all 
mountings, feed apparatus, cast-iron flanged pipes coated with non-conductor, steam stop-valve, &c. 

Duplicate engine and boiler. — Space was left for these but the need for them has not 
arisen. 

The price of the installation above described is about ;£^i5oo 

PUMPING ENGINE TO SUPPLY 10,000 GALLONS PER HOUR and 

deliver to a height of 170 feet. The supply is obtained from a well about 47 feet deep, but the 
water is usually within a few feet of the surface and is lifted by a ram and bucket pump to a tank 
from which it flows into a horizontal double-acting pump of the type above dieSteribed. 

The arrangement of machinery is indicated with sufficient accuracy in the diagrams 
Figs. 2514 and 2515, the proportions being modified to suit the conditions to be fulfilled. 

The price of this installation, including two Cornish boilers with fittings and connections, 
delivered on trucks, is about ... ... ... ... ... ... ... ... £900 

Duplicate pumping plant. — The demand for water supply having largely increased since 
the machinery now referred to was supplied, a second set and a third boiler have been erected in 
the spaces provided for that purpose. 



POWER AND HAND-WORKED WELL PUMPS. 

It is difficult adequately to illustrate the wide range of appliances comprised under this 
heading, but the following engravings and descriptions indicate the types in general use, and 
the kind of information required for designing arrangements of machinery suitable for the 
exceptional conditions so often met with in the construction of plant for water supply. 

Motive Power. — The quantity of water to be raised in a given time, and the total height 
of lift having been determined, the power necessary for that duty will be ascertained by reference 
to one or other of the tables. This information will serve as a guide in arranging for the motive 
power which will be employed to most advantage under existing local conditions ; the 
approximate cost of different kinds of motors, well frames, etc. will be found in the 
following pages. 

Pump rods, pipes, and other accessories. — The arrangements for suction and delivery, 
the positions of both, relatively with the source of supply and the distance to which they are 
carried, vary very widely ; but by consulting the tables relating to the cost of component parts, 
all of which are clearly defined, the cost of a suitable installation of pumping machinery may be 
estimated with considerable accuracy. 

Steel or Tvrought iron pipes. — Attention is directed to the advantages sometimes 
obtained by using these pipes in preference to cast iron. The cost of current sizes will be found 
under their respective headings. 
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The pump cranlc plate is of cast iron, as illustrated, 
for small wells, or it is carried on wrought iron girders 
Tor wells of lai^e diameter. 

The three throw crank is of wrought iron oi mild 
steel, and is supported by pedestals with gun-metal 
Ijcarings, caps, lock nuts, lubricators, etc. 

The connecting rods are of wrought iron, forked to 
clear the pump rod guides, and fitted with gun-metal 

The treble barrel pninps are as illustrated by Fig. 
2526, and are complete with suction pipe and strainer, 
air vessel and rising main of the length and anangement 
required. The pump tods have sliding well rod joints 
and gun -metal guides. The well stays are in timber and 
were provided by the well-sinlter, but they are made in 
iron and sent with the pumps if desired. 

The cost of machinery cannot lie defined uilbout 
details relating to tbc quantity to be raised in a given 
time, the depth of the well, and the maximum height of 
delivery above surface. Should sufBdent steani power be 
available the pressure only need be stated. 

Approxinia.t£ esti]na.tes will easily be made by 
reference to the prices of machinery and materials which 
will be found further on (sec index) and in Section I. 

The tables and memoranda elsewhere in this section 
relating to water supgily, capacity of pumps, etc. will be 
useful when approximate estimates are being prepared. 

WELL PUMPS, WITH VERTICAL 
ENGINE AND BOILER.-Fig. 2518 represents a 
set of ])umps similar lo those shown in Fig. 2516. but 
driveu by a vertical engine of the type Fig. ijil 
(Section I.) and is complete with boiler, fittings and 
connections. Similar installations with double and 
»ng1e pumps (Figs. 252S and 2529) or double actii^ 
pumps (Fig. 2535) are referred to elsewhere. 

For domestic water supply (and for many other 

Cur)xises) the pumps arc made of gun-metal and the 
Mtom rod is of copper. "^ 

The prices of the pumps cannot be determined 
without information of the kind mentioned at p^e 4, 
but the approximate cost can be estimated by reference 
to the prices of suitable pumps and accessories 
(see bdex). 

The pumping; plant, Fig. 251S, raises 9500 gallons 
per hour to a height of 100 fcet, for the service o: 
a small town ; it consists of a vertical engine and 
boiler, with fittings and connections, wSl frame 
and gear, treble barrel gun .metal pumps, pump 
luds, suction and deliver^' pipes with flanged joints, 
bolls, etc., stiainer on the suctiojt pipe, air vessel with 
retaining valve to rising main, and all metallic accessories 
ready for fixing. 

The price of this pum]iing plant is about ... £275 

A pumping pUnt as above, but to deliver 2000 
gallons of water per hour to a height of 280 feel, or a 
propiirlionalcly largtr quantity at a lower elevatiun, 
isabout ,. ^265 

The cost of |;ackiijg for shi[imcnt and delivery f 0.1). 
is about 5 per cent. 
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Prices of Treble Barrel Pumps with Horse Gears, Fig. 2519. 



Diameter of pumps inches 

Capacity, for x horse, at 30 strokes per minute 

gallons per hour 
Price of machinery for 30 feet depth, iron barrels . . 

,, gun-metal ,, 
Extra per foot beyond 30 feet... 

,, for intermediate motion to horse gear about 



2i 
860 

£S^ 
4/- 
;^3 



1240 

£eo 

4/6 

£3 10 o 



3i 

1640 

£65 
£69 

£3 10 o 



2150 

£70 

£75 



Prices of Double Barrel Pumps with Horse Gears, as Fig. 2519. 



Diameter of pumps ... ... ... ... inches 

Capacity at 30 strokes per minute gallons per hour 
Price of machinery for 30 feet depth, iron barrel 

„ „ „ gun-metal ,, 
Extra per foot beyond 30 feet 



2i 

;^33 
£3S 

2/9 



3 
800 

^35 
£37 

3l- 



34 

IIOO 

£37 
;(f40 

3/3 



4 
1400 

/43 

3/6 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

INSTALLATIONS OF PUMPING MACHINERY.— As mentioned elsewhere, 
the cost of pumping plant cannot be accurately estimated without details of the quantity of 
water or other liquid to be raised to a given height in a given time, the kind of motive power 
desirable, &c. The following information will, however, be of some assistance in calculating the 
approximate cost of machinery for most purposes, and so save time in correspondence. 

Attention is directed to the necessity for ample provision for losses in efficiency due to friction, 
wear and tear, and (possible) negligence in maintenance. In other words — within reasonable 
limits — the larger the proportions, the smaller will be the cost of maintenance 

WELL FRAMES, WITH STEAM ENGINE AND BOILER.— The engine 
is either horizontal as Figs. 2516 and 2517, or vertical as Fig. 2518, but more accurately 
represented by Figs. 1510 and 1511 (Section I.). The proportions are ample and the materials 
and workmanship are the best of their respective kinds. 

The boiler is of the well-known vertical type, with cross tubes in the fire box, and complete 
with chimney, all furnace, steam, and feed water fittings, and connections to the engine for a 
distance not exceeding 12 feet. 

The vreh crank frame is of cast or wrought iron, as may be convenient ; the three-throw 
crank is of wrought iron, turned for all journals and carried in pedestals with gun-metal bearings, 
covers and lock nuts. The three cranks are fitted with wrought iron forked connecting rods with 
gun-metal bearings, guide rods and gun-metal guides. 

Prices of Engine, Boiler, and Well Frame, Figs. 2516 and 2518. 



Nominal horse power of engine 

Price of machinery as described 


2 

£75 


;^ioo ;^I3S 


6 

;^I60 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

WELL FRAMES WITH GAS OR OIL ENGINES— Engines of these types 
(with proper lubrication) work for hours without any attention, and, as skilled labour is quite 
unnecessary, the cost of pumping is rarely more than half that of steam power used on a small 
scale ; if the work is intermittent, even this large margin is frequently exceeded. 

The engine and pump gear may be fixed on one bed plate as in Fig. 2518, a friction 
clutch being provided for starting the pumps after the engine has made a few strokes, but driving 
the pump by belt, with fast and loose pulleys on the well crank shaft is usually more convenient 
and less costly. The engine is of the usual type as illustrated and described at pages 78 and 
79 of Section I. 

The following approximate prices include the gas or oil engine with turned fly wheel 
or pulley for belt, three-throw crank shaft with fast and loose pulleys, reducing gear, forked 
connecting rods, guide rods, gun-metal guides, etc. 

For prices of pipes, well rods and accessories see pages 30 to 39, etc. 
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Price of Gas or Oil Engine and Well Frame. 



Eflfective horse power of engine 

Price of machinery as described 


-4 

;flOO 


£l2S 


6 


8 
£175 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



WELL FRAME WITH ELECTRIC MOTOR.— The motor may be attached 
to the well frame, but driving by belt has the preference under ordinary conditions as regards 
space, etc. , and the following prices are based on the cost of machinery, as last described, with 
pulleys for driving by belt. 

Price of Electric Motor and Well Frame. 



Effective horse power of motor 
Price of pumping machinery 


4 

;£"lOO 


;^II5 


6 

£ho 


8 



The cost of packing for shi[)ment and delivery f.o.b. is about 5 per cent. 

WELL FRAMES WITH HORSE OR CATTLE GEAR consist of the 
well frame, crank, connecting rods, etc., as above described, and the horse gear with lever and 
crosstree, as illustrated in Fig. 2519. 

The price of machinery for well 40 feet deep is /"i 5 

»» ), J, 60 feet ,, ;,fi8 

The price of intermediate motion is respectively £^ and £4. 

For prices of pumps, pipes, rods, and accessories, pages 30 to 39, etc. 

WATER WHEELS AND PUMPS.— The cost of plant foe raising water from a 
low level for farm, plantation, or house supply, by water power, may be greater than for some of 
the other methods referred to, but the cost of working is so low that it is often used to advantage. 

Pumping plant of this kind should be built to suit the local conditions, such as the volume 
and head of drive water, the quantity and lift of water supply required, &c. but the following 
information may serve as a basis for approximate estimate. 

The "water ^nrheels referred to below are of the type Fig. 1639 (Section I.); the pump 
is driven from a disc and crank pin on the end of the whcil gudgeon, with appliances for 
altering the stroke of the pump. 

The approximate prices include the water wheel with bearings and lubricators, double- 
acting lift and force pump, with connecting rod to the pump, all ready for erection. 

Prices of Water Wheels and Pumps. 



Diameter of water wheel feet 

Pumping capacity, gallons, per 24 hours 

Height of lift feet 

Price of pumping plant about 


4 
2500 

JOG 
£30 


5 
2500 

120 
;^38 


6 

2500 

130 

;^44 


7 
2500 

130 

A9 


8 

2500 

130 

£S4 


9 
2500 

£60 



The cost of packing for shipment and deliver f.o.b. is about 5 per cent. 

DEEP WELL PUMPS DRIVEN BY TURBINE OR WATER WHEEL.— 

A set of pumps with well frame, of one of the ty|)es illustrated, may be driven by belt, rope, or 
gear from a turbine fixed as indicated in Fig. 1629 (Section I.), by quadrant arm or in other 
convenient manner. 

Information relative to turbines and water wheels will be found at pages 84 to 96 
of Section I. 
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d damage during a sudden storDi. 
These mills dnve any kind of machincn 
and are S|ieci!illy adaiiled for workin[; 
[lumps which supply water for farm, 
domestic or other purposes. 

Dimensiona of Mills.— The sails 
vary in diameter from ^ to 50 feel and 
are arranged for fixing on limber, iron, 
or masonrj- towers rangii^ from 16 to So 
feet in height. It will scarcely be 
necessary to point out that the tower 
must be high enough to give the wind 
unobstructed access to thesails. Fig. 164O 
in Section I represents a ly|ie of mill and 
tower suitable fur the lai^er powers. 

Power of windmilla.— When the 
velocity of the wind is 18 to 20 miles (ler 
hour, usually called " a brisk wind," the 
|iower is four times greater than that 
developed by Ihe same mill with a 10 mile 
wind or "pleasant breeze" which often 
prevails for many hours on most days. 
For Ihis reason the pumping capacities 
mentioned below have been based on n 

If this is less than the average in Ihe 
locality where the mill is to work, the 
allernatives ore to provide storage for 
waler and run longer hours, or have a 
mill with lai^er sail which will supply the 
minimum quantity required in a given 

The pumping ccwodtj is in direct 
pro|X)rtion with the height of deliverv 
aljove water level; therefore, if this heigh'l 
is too feel the quantity will lie hilf of 



if the delivery 



Fig. 252a 
ing at the surface. Kul an air v. 
lelivcry is much above ground lev. 



.essel i eq ed 



For laiger quantities, however, 
horizontally for Suilace suction, 
Fig. 2515. etc., as may be convenient. 

■n... -^'*s include pumps of the caj>a 

ork for fixing to towi-rs. and 



g.jjSiS, cic.,i 

The prices 

shafting, ' 






aiiaii.iig, miii-u.B. jui ii.ijijg LO li 

machinery and pumps and of the ti 
Prici> 



F WiNIlMll 



is give 



Diameter of sail 


feel 


.0 


12 


16 


20 


Cajadty of pumps, j^llons per hour, too feet lift .. 


"5 


£39 


475 


950 


Price of machinery £r tower 


16 feet high 














£3° 


£S6 






25 


/24 


£32 


£5S 


£^ 




30 


l^l 


;C34 


£f,z 






40 


C^l 


^36 


£(-S 


;£lOS 




50 


£50 


/38 


£73 
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TOWERS FOR WINDMILLS ii 

dimensions, ready to receive Ihe niachinerj- an 
following (approximale) prices. A l.iwor in 

A masonry or concrete tower is perhaps ir 

PhicI'^s ok W 



iron or timber of suitable construction and 
marked for re-ereelion, can be supplied at the 
imber can be ijiiiti; aell built locally and of 

e satisfactory for mills of large power. 

i)M[[,i, Towers. 



Diameter of 


sail 


feet 






16 




Price of tow 




i6 feet high 


Fn 


.£"8 








timber ... 


16 ,. 


& 


t 


£29 






limber '.[' 




£(> 


£j 


£^2 








25 -. 


Qp 


& 




ic^e 




timber „. 


25 ,, 




/12 


£'7 


/20 






30 „ 




.^34 


£42 


£$0 




timber ... 


30 ; 


S 


■ IH 


/19 






iron ... 


40 


l^ 


£s° 






timber ,„ 


40 


/19 


£20 


£h 


£33 






SO 


/43 


£50 


/58 


ds 




timber ... 


50 


^3° 


^3. 


^36 


£4S 



of packing for shipment and delivery f.o.b. is about 5 per c. 



Fig. 2521. 

INTERMEDIATE DRIVING GEAR FOR PUMPS, similar to Fig. 2521, is 
frequently required for reducing the speed between the ermine (or other motor) and pump, such 
as those illustrated by Fig. 261 1 and other engravings. The light pattern is suitable for pum; s 
of medium diameters and for comparatively low lifts, and the other for the higher duty and 
constant work required from pumps of the type Fig. 2609. 

The aide frames are cast iron, provided with pedestals and giui-nietal adjustable bearings, 
loose caps and lock nuts, and firmly secured by stsy bolts. The gear shown in the engraving 
consists of the driving pulley for belt or rope, crank arm and pin, and wrought iron connectiuns 
for attachment to the rod to pump. 
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Prices of Intermediate Driving Gear, Fig. 2^21. 



Type of Gear 

Price of gear as illuslraled, Fig. 2521 

„ without intemieiiiate shaft, e 



Heavy 
^30 



5t of packing for shipment and delivery f.o.b. is S per et 



TREBLE BARREL WELL PUMPS WITH HAND POWER GEAR.- 

The well frame for treble pum|is illustrated by Fig. 2522 is suitable for wells of any depth « hich 
can lie worked with advantage by manual power, or a pulley can 1>« siibstitiiled for the crank 
handle for drivii^ by bell, rope, or gear. 

The cost of ihe imlley is akiut £3 to £s, the pump being alwa;-s araiiable for teniporarj- 
use liy hand power. 

The pump and fittings are similar to those represented in I-'ig. 2514, and comprise all 
accessories — excepting the air vessel and well stages — for a deplh of 30 feet from surface to 



■n Ihe si: 
Pki 



■ Treble Harrei. 



Diameter of pumps inches' 

Capacity at 30 strokes per minute, gallons per hour 1 
Price of machinery for 30 feet deep, iron barrels ,,.! 
Price of machineri' for 30 feet deep, gun-meta! liarrcis 
Extra per foot beyond 30 feet ...i 
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Fig. 2S«3- 

DOUBLE AND SINGLE BARREL PUMPS WITH WELL FRAMES 

»re made as illustrated by Fig. 3523, or with gear to reduce the power exerted and the speed of 
lift, and both can be fitted with strap pulley for driving by power. 

The prices include the well frame with crank shaft, fly wheel and handles, well rods, gun- 
metal pumps, iron ail vessel, foot valve and strainer. 

Prices of Double Barrel Well. Frame and Pumps, Fig. 2523. 



Diameter of pumps 


-inches 


2i 


3 


3S 


^ 














delivery 




li 


>i 






Capacity, gallons per hour at 30 strokes per 










1400 


Height lifted by one man 












Price of pumjis for 30 feet deep 




In 


C'i 


^=8 


IV 


60 

Extra for geared frame ... 

„ bell pulleys 




%i 


3 


60/. 


«? 




■a;. 


■4/- 


16/- 


IS/- 



Prices of Single Barrel Well Frame and Pumps, Fig. 2523. 



Diameter of pump inches 2| 3 

Capacity, gallons pet hour 275 400 

Height lifted by one man feet 50 35 

Price of pump for 30 feet det-p ^16 ', £\% 

60 .. A17 ^19 


550 


4 
700 

5 



St of packing for shipment and delivery f.o.b. is 5 pet ci 
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DOUBLE BARREL 
LIFT AND FORCE 
PUMPS of the type. Fig. 
z5Z4,are adapted for stations, 
ships, and other [.urposes 
where the suction does not 
exceed 27 feet, the delivery 
inay be carried to any usual 
distance or height ; they were 
orijjnally made for use at the 
diamond mines. 

The pumj) barrels are ot 
gun-metal with o;ien tops, 
and giui-metal plungers ; the 
suction and delivery con- 
nections are conveniently 
arranged, and the air-ves.se] 
is complete with all 



The crank shaft is of 

mild steel, and is carried in 
gun -metal bearings with 
loose caps and lock nuta. 
The connecting rods are of 
wrought iron with gun -metal 

The driving' power may 

be by belt or rope, and a 
lai^ number of pumps, 
made for (he mines, are 
fitted with V grooved pulley 
for working oy rope, the 
power being transmitted 
from a distance. 

Prices and capacities. — 
The prices are for hand 
worked pumps and the 
approximate capacities are 
for a speed of^ about 30 
strokes per minute. 



Prices of Double Barrel Force Pumps, Fig, 2524. 



Diameter of barrel inches 

Capacity, [jallons ]>er hour about 

i'riceof (lump 

„ extra for V grooved fly wheel 




3 

6,5 
i't 

201- 


4'„ 

20/- 



The cost uf packing for shipnitnl an^l duliM'ry f.o. b. is 5 | er cent. 

Prices of Double Acting Force Pumps, Fig. 2525. 



Diameter of barrel 

Plingtr 

Capacity, gallons per hour, 30 strokes per i 
Price of pump 



St of packing for shipment and delivery f.o.b. is S pi 
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DOUBLE ACTING FORCE 
PUMP. — Fig, 2525 is engraved from 
a photograph of pumiis, built for 
raising water from a depth of about 
25 fett, and forcing it into tanks at a 
consideraljle elevation, for the water 
supply of railway stations and adjoining 

The pump barrel isof cast iron (or 
cim-nietal as may be necessary) and is 
htted with brass plunger and valves, 
and door for access to them. The 
connecting rod is of wrought iron 
6tted, at the ujmer end, with gun-meta.1 
bearings. TTie gland is packed 
externally, and the castiion air vessel. 
»ith retaining valve, is carried on a 
bracket attached (o the pump baiiel. 

The side franies have iilaned seats 
and wrought iron slays, and arc tilted 
with gun-metal b«arin|;s for the crank 
shaft, loose caps and lock nuts 

The crank shaft is of mild steel and 
of the length necessary for taking a 
\ ulley for driving by belt. The other 
end is provided with a heavy fly-wheel 
and handle, orwith a V-grooved wheel 
for driving by ro(>e. 
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TREBLE BARREL FULL WAY LIFT AND FORCE PUMPS.— 

Fig. 2526 represents pumps with cast iron, gun-metal, or brass barrels ; the bucket rods are 
of mild steel, copper, or one of the above-named metals. 

The pump barrels are strengthened externally by rings, and the flanges are bolted 
respectively to the valve chamber and breeches piece ; the former has a flanged connection for 
the suction pipe, and the latter a similar connection for the rising main. The base has a wide 
flange on each side with holes for bolts to fix the pumps to the well stages. 

Pumps of large diameter, or for exceptionally high lifts, are provided with bolts between the 
base and the head which relieve the connections of undue strains. 

The bucket rods are turned, and work in gun-metal glands accessible for packing, and doors 
to the valve chambers afford facilities for examining the foot valves. 

The standard length of barrel given below is modified if necessary. 

The approximate duty is based on the maximum speed at which the respective sizes of 
pumps should work, but ample allowance should be made for wear and tear, and the low speed 
desirable for pumps in constant use. 

Pumps for low lifts, of lighter construction are illustrated by Figs. 2527 to 2529. 

The prices of pipes, foot valves, strainers, and other fittings will be found under the 
heading "Pump Fittings." 

Prices of Treble Barrel Pumps, Fig. 2526. 



Diameter of barrel inches 


2h 


3 


3h 


4 


5 


6 


Length of stroke , , 


9 


9 


9 


9 


12 


12 


Capacity, gallons per hour 


1550 


2200 


3000 


4000 


65CO 


8500 


Diameter of pipes inches 


2h 


3 


3h 


4 


5 


6 


Prices of iron pumps 


£15 


^'17 


1620 


;^25 


£34 


£47 


,, gun-metal pumps 


£17 


;6'20 


^23 


;^30 


£4S 


£69 


,, iron air vessels 


£i'5 


£l'lO 


/.I. 18 


;f2.5 


;f2.l5 


;^3-5 


„ copper ,, 


£2.5 


1 ;f 2 . 10 


;C2.i5 


£3- 10 


£4 


£4- 10 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

DOUBLE AND SINGLE BARREL LIFT AND FORCE PUMPS 

are fitted and finished precisely as last described, and have doors for access to the valve chamber. 
The prices of accessories are as above. 



Prices 


OF Double Barrel Pumps. 






Diameter of barrel inches 


2h 


3 


34 


4 


5 


6 


Length of stroke ,, j 9 


9 


9 


9 


12 


12 


Capacity, gallons per hour looc 


1450 


2000 


2600 


4300 


5600 


Price of pump, iron ;£^io 


;£"ll. 10 


;^I3 


£15 


;^2I 


;^30 


„ „ gun-metal 


^11. 10 


;^I3 


^15 


£is 


;f30 


£41 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

Prices of Single Barrel Pumps. 



Diameter of barrel 

Capacity, gallons per hour 
Price of pump-iron barrel 

gun-metal barrel 



inches 



>> 



)) 



2i 
500 

£4 

£s 



3 
725 

£s- 10 
£6. 10 



3i 
1000 

£6. ID 
£7' 10 



4 
1300 

£S 
£9 



5 
1430 
;^30 
£iS 



6 
i860 

;f2i 



TREBLE BARREL PUMPS WITH OUTSIDE PACKED GLANDS 

are similar to those illustrated by Fig. 2526 and are much used for pumping sewage, tar and 
other liquids highly charged with insoluble matter. For this purpose the valves are metallic 
with doors for access to them; the rams are of gun-metal of the diameter mentioned with outside 
gland packings. 
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iicES OF Trf.ht.e Ram PuMfs w 



Diameter of rams inches 

Price of pump ... 


1% &, 


l\^ 


A 


L 


6 
^47 



it of pitcl.iiig Tot shipment and delivery f.o.b. a ahuut 5 p 



TREBLE, DOUBLE AND SINGLE PUMPS illustrated by Figs 2527 to 2529 
ore similar to those described at page 39, excepting that they are of the lighter section which 
suffices for surfece or low lift pumpmg, and have not the valve chamher with dc«rs iniiicaled iti 
Fig. 2526. The barrels can however be removed from the lop chamber without dislitrhing the 
rising main, and each barrel has a brass bucket and valve and a retaining valve. 

Prices of Brass Barrel Pumps, Fig. 2527 to 2529. 



Diameter of barrel inches 

Price of pump, treble barrel. Fig. 2527 

double ,, Fig. 2528 

,, „ single „ Fig. 2529 
Diameterof pipes inches 



,95 



The cost of packii^ for shipment and delivery f.o.b. is about 5 per cent. 



TREBLE BARREL RAM PUMPS. 

TREBLE BARREL RAM PUMPS, illustrated by Figs. 2530 to 2533, possess the 
well-known advantage of maintaining a imiform flow, without concus.sion in the delivery pipe, 
and are constructed of the proportions required to raise any quantity or kind of liquid, to any 
height desired. 

They are arranged horizontally or diagonally to be driven hy electric motor, by engine or 
turbine direct (see Figs. 2530 and 2510), or by strap, rope, or spur gear from any motive power, 
and all of them are made to fix to foundations or mounted on an under carriage, with wheels for 
transport to where their services are required. 

Being speciallv designed to hilfil special conditions, varying in every detail, It is evident 
that the prices of these pumps cannot be tabulated. 
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The barrel and rams are usually of cast iron with gun-metiil glands accessible for 
packinR externally. Each barrel is fixed on a girder lied. plate, and is provided with a separate 
valve chamber and air.vessel and door for access to the gun-metal suction and deliveiy i-alvcs. 
The three valve chambers are connected Ijy a pipe, with a single delivery branch and provision 
for the suction pipe to be attached at either end. The pumps are tested to double theii 
working pressure. 

The three throw crank shaft is oi mild steel or best wrought iron, and is carried in 
pedestals with heavy gun-metal adjustable bearings, caps and lock -nuts. The connecting rods 
are of forged scrap-iron, with gun-metal heads, and finished in the same manner as high-class 
engine work. The pinions are of malleable iron or cast steel, or ibe gear is of steel throughout, 
as circumstances require. 

TTie suction pipe must be periectly tight and the intake should never be more than almul 
25 feet below the pump. Pumps which force lo a great height in one lift should (by preference) 
be arranged for the water to flow into and completely fill the barrel. 

The delivery pipes should be of ample diamei 
or sharp liends. If depressions cannot be avoided, s 
them to allow any accumulation of air to escape. 

HORIZONTAL PORTABLE TREBLE BARREL PUMPS WITH 
ELECTRIC MOTOR.— For use in dip working, or under other conditions where facilities 



Fig. 253a 

DIAGONAL PORTABLE TREBLE BARREL PUMPS WITH 
ELECTRIC MOTOR.— Fig. 2530 represents a set of pumps carried on diagonal side 
frames, to occupy the shortest length in dip workings. 

The pumps are constructed as already described, and may be either fixed or portable. 
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Fig. 253 1 ■ 
HORIZONTAL FIXED TREBLE BARREL PUMPS WITH ELECTRIC 

MOTOR.— The pumps, Fig. 2531, are constructed as dcstrilicd atove and are diiven by an 
eieetrie motor and reducing gear of ample power for the duly, all self-contained on one bed plate. 

Where there is much moisture or dust, as in mines, &c the Armature is usually enclosed 
hermetically. 

Il the current is supplied from an existing installation the voltage availaUe should 1>e stated. 



Fig. 2S3a- 

HORIZONTAL FIXED TREBLE BARREL RAM PUMPS to be driven by 
engine direct, or by belt, rope, or spur gear. 

The engraving Fig. 2532 illustrates the arrangement adopted for all sizes of ihese pumps 
and— unless some modification is necessary 10 adapt the pumps for raising exceptional kinds of 
liquids— the materials employed in their construction are described at page 43. 
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yig- 2533- fig. 2534. 

VERTICAL TREBLE AND DOUBLE BARREL RAM PUMPS, 

Figs. 2533 and 2534, ate driven by belt, ropes or gear, and are used for feeding boilers and for 
many other pu [poses. 

The pump barrels are attached to the base plate and ate fitted with hollow plungers. 
The siiclion and delivery valves are of gun-metal, and doors are provided for access 10 ihem. 

The crank shaft is of foiled steel, and all shafts are carried in adjustable gun-nielal 
bearings. The materials and workmanship generally are similar to those used in the horizontal 
pumps, Fig. 2531. 

The gear and driving; pulley can usually be arranged to suit the speed of the pulley 
from which power is transmitted, provided that the dimensions and number of revolutions of the 
latter are staled. 

The approximate prices are given for pumps of standard sizes, but this type is made for 
capacities up to 6o,000 j^llons per hour. 

The capacities of the pumps are those obtained when working at the speeds specified, 
and ate higher than desirable for constant work. This is mentioned tn order that the proper 
allowance may be made, using a larger pump and working at a slower speed. 

Pkeces of Vertical Treble Barrel Ram Pumps, Fig. 2533. 



Capacity, gallons per hour 
Diameter of pump ... inches 
Length of stroke ... „ I 3 
Strokes per minute , I 131 

Price of pump . , , ^41 



780 















&^ 



PRIC1« m.- Vertha 


Dor 


\.K Barrel 1 


AM PL 


MPS, Fig, 2534. 




Capacitv, gallons per hour ... 


130D 


2550 


4000 


6400 


8800 


■r 


13400 


2000O 










6 








Length of stroke ... ,, 
Priceofpumps 




6 














& 


So 
£a7 


.£57 


& 


60 

^100 


J^s 


& 


A 



The cost of packing for shipment and delivery f.o.b. is 5 per ci 
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DOUBLE ACTING PUMPS. 



THE DOUBLE ACTING PUMPING ENGINE, Fig. 2535. raises 50,000 
lions of water per hour 10 a height of 160 feet for ihe service of an Imperial Palace, and is of 

lai^er dimensions than 
any of those referred to 

The pump and 

valve box are of gun- 
metal ; the barrel is 
12 inches diameter and 
24 inches stroke, the 
]}istonisofgun-melaland 
ihe piston rod is of sieel 
sheathed wiih copper. 
The valve; are of elastic 
phosphor bronze with 
guii-meta< loose grid 
seats which are access- 
are easily renewed. 

The beds for both 
pump and engine are 
■ of box section, with 
planed surfaces boiled 
together, and the pump is 
complete with air vessel 
and gange on the con- 
necting pipe between the 
I'lg. 2535. delivery valve chambers. 

10 inches diamcLor and 20 inches stroke with metallic piston, steel 
netal slide, high speed governors and the accessories usual in the 

The price of this engirie with gun-metal pumps isabom ^^'480 

If the pump is in iron the price is about /460 

The cost of packing for shipment and delivery f.o.li. is about 5 per cent. 
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DOUBLE ACTING PUMPING ENGINES.-Figs 2536 and 2537, illustrate 
two combinations for driving ihe pump Fig. 2543. Descriptions and prices of useful dimensions 

will be found on Ihefollow- 



sired tc 



t the 



itity 



The duty in gallons raised is approximate, whei 
and is (of course) affected bv tbe speed at whicb it is dt 

The pressure of steam is assumed to be r 
For prices of boilers, see page 24 to 36 of Section I. 

For prices of pipes and connections in cas' 
other accessories, see "Pump Fittings." 

Prices of Horizontai, Double Acting 



to be pimped, the heigbt 01 
lift, the steam pressure 
available, etc. 

The engine drives the 
pump through intermediate 
gear and is fitted Avilh 
metallic piston, steel piston 
and valve rods and guides 



wilhai 



mng! 






< and pump wheel 
shafts ate of aleel and are 
carried in pedestals with 
gun -metal bearings, caps and 

The pinion on the crank 
shaft can be made to slide 
out of gear for the engine to 
be used to drive a dynamo 
or other machines when not 
pumping, and tbe engine 
P'S- *S3^, is provided with 
governors and the fly wheel 
is turned for that purpose. 

The pump is of close 

grained cast iron and is 
constructed as described at 
page 51. If the liquid 
to be raised is injured by 
contact with iron, the pump 
is made entirely of brass or 
gun-metal ; the extra cost 
of this (-aries, but probably 

15 per cent. 

The air vessel |not 
shown inFig. Z5361equalises 
the velocity of flow and 
aioids concussion indelivery 
pipes, if they are properly 
Md. 
the pump is in good working order, 

>t less than 60 lbs. per square inch. 



Diameter of steam cylinder ... inches 4i 
pump „ ... „ 3 

Stroke of pump ,, lO 

Capacity gallons per hour IIOO 

Height of lift feet 250 

Price of pumping engine ... 1 A5 
Brass lining to pump extra ... ... ^3 

Diameter of pipes inches 2^ 


5 
4 

2500 

s, 

3 


5i 

5 

3800 

i 

31 


6 
6 

i 

41 


11500 

ins 
£7 
6 


1 


IS 

9 
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VERTICAL DOUBLE ACTING PUMPING ENGINES.-The dimensions 
are practically ihe same as those specified for the Iiorizonlal type, Fig. 2536, so that every 
purpose is atiswered by giving the prices of the respective sizes. 



I'RI.RS OK Ve 


TtcAi, Uoum.K AcitNr 


Knot 


Es, Fig, S537- 




Diameter of pump 
Trice of piimpini; eiiRirn.- 


1 
.. inches 3 4 

-. /ss ■ £('5 


/so 


6 
£95 


8 : 10 

i;iIO ;^.60 


.£190 



of packing fjr shipmi 



The double-acting pump, with guides, is can 
side of the boiler ; the pinion on the crank shaft slides 
and the engine is ret[uired to drive other inachiiieij. 



lied below is that obtainable on the low lifts required for 



s AND Double -Acting Pumps, Fig. : 



Nominal horse power of engine ... 




5 


s 










Capacity, gallons per honr 








Pnce of engine and pmnp 




£2CO 








£2os 




Approximate measurement 


cubic feel 1 318 


4'S 



The cost of packing for shipment and delivery f.o.b. is about 5 per c 
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BELT DRIVEN VERTICAL DOUBLE ACTING PUMPS.— Fig. 2539 

represents a pair of pumps on one base plale, bul [he same constnictiu:! is adopted for a single 
pump, the size uf ihe bed plale being reduced and one sel of gear omitted. 

The pumps are as described 
plate with central column which 1 



I necessary, thi 



)se driving pulleys, and pump gear, 
shown inTijj. 2537. 

EL Vertkaf, Double Acting Pumps, Fig. 2539. 
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Prices of Single Barrel Vbrticai. Double Acting P( 



Diameter of pump inches 3 

Capacity, eallons per hour ... 1000 

Price of single pump £30 

„ * „ "^ brass lin.d : i33 


i 


5 

3^50 


6 
5200 

if. 


i? 



The cost of packing fur shipment aflcl delivery f.o.b. is about 5 per c( 



Fig. 2540. 

BELT DRIVEN HORIZONTAL DOUBLE ACTING PUMPS, Fig. 2540- 
The pump barrel, with air vessel, is lixed on a strong cast-iron bed-plate, the valves and 
connections are as described further on (see Fig. 2543). 

The crank shaft is carried in pedestals with gun-metal bearings, loose caps and lock. nuts. 
The connecting rod is of wrought iron, and has adjustable gun. metal bearings ; the piston and 
piston rod are as previously described, and the cross heads work in planed slides or in trunk 
guides, as shown in Kig. 2S4'p ^ """y ^ convenient. The pinion shaft which carries the fast 
and loose driving pulleys is supported in bearings which form part of the bed. plate. 

Approximate dutjr. — The quantities in the following table are calculated on a speed of 
about 40 strokes per minute, hut this may be considerably increased if a larger dehverj' is 
temporarily required. 

Prices of Horizontal Double Acting Pumps, Fig. 2540. 



Diameter of pump inches 

Capacity, gallons per hour 

Priceof pump 

„ brass lined 



/so 

£S6 



The cost of packing for shipment and deliveiy f.o.b. is 5 per c 
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Fig. 2541- 

SET OF THREE DOUBLE ACTING PUMPS.-FiE- =541 iilustmtes one oi 
niuny inslallatiuns for Gas Works, nhere one pump, foi raising water, is lilted with piston and 
valves like Fig, 2543, the other two pumps lifting tar and ammoniacal liquor, having cast iron 
ball valves. All the pumps are made of close grained cast iron, and the pipes aie arrai^ed as 

The overhead driTine Eear is usually carried on a strong cast iron wall plate with 
brackets and giin-mela] bearings for the crank shaft, or in other suitable manner ; or, if neeessarv , 
the pumps are arranged to H urk horizontally. 

The ptinip rods are of wrought iron, with giin-nictal heads, and arc bored at the lower 
end to fit the piston rods ; by removing the cotter shown in the engraving any pump is stopped 
*■' It interfering with the others. 

tute of [he liquids pumped the speed rarely exceeds 

a basis, some engineers, however, prefer to work at 

^T speed and use larger pum 



Speed of working. — Owing to the n 
30 strokes per minute and this is ^opted ai 






Skts (1 



Threk I'u) 



i PRIVIf 






2541. 



Diameter of pump inches 3 ! 

Capacity, gallons each pump per hour ... 750 i 

Pnce of set of pumps ... ^50 i 

Diameter of pipes ... inches [ 2^ 

The cost of packing ;m(l ibii^ery f.u.b, is about 5 pet i 
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(heyai 



3; 



1 with a 
entuaUy 



avals of 



ine weu pump aptara are of well- 
stasoned timber, tnis being more suitable 
thati wrought iron for the compressive strain 
on the down sitoke uf dou( lie-acting pumps. 
The joints are scarfed and slrenjjlhened by 
wrought iron plates and through bolts. 
The forked connectii^ rod is of wrought 

iron of the sections requisite to withstand 
alternate tensile and compressive strains, and 
is filled u'ith a gun-inelal head and bottom 
bearing : the rod, connected to the spear 1:^ 
wrought iron straps, is turned and works in 
a gun -metal guide. 
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The well frame.— A strong cast iron plate, with bearings for the crank shaft, is fixed on 
timber beams or wrought iron girders, which span the top of the well ; the crank shaft is of 
wrought iron and is driven by horse gear of the type referred to at pages 97 and 98 of Section I. 

DriTing by engine or other motor. — For this purpose the end of the crank shaft is 
fitted with belt pulleys or gear proportioned for running the pumps at the necessary speed. 
Another excellent mode of driving is by a Quadrant or "bob lever '' which admits of theweighl 
of the spears being balanced. 

Iiiformation required for estimating is mentioned at page 4. 

DOUBLE ACTING LIFT AND FORCE PUMPS.— Figs. 2535 to 2543 
illustrate a few of the combinations of this compact and efficient type of pump and indicate that 
it may be fixed in any position desired, and be driven by gear, belt, messenger chain or in other 

Water being raised at both the up and the down stroke, 
the flow is almost continuous and one of these pumps is 
equal in capacity to two single-acting pumps of the same 
internal dimensions. 

The valves are equally effective whether the pump is 
fixed horizontally, as in Fig. 2536, or vertically as shown in 
engravings ; in all cases they are perfectly accessible for 
e^taminalion or renewal without disturbing either the suction 
or delivery pipes. 

The standard dimensions of the suction and delivery 
connections are given in the following table, the pipes being 
carried in any direction desired. 



affected by the liquid to be raised. 



Spherical valves are used if the liquid is very viscid 

much insoluble matter, but, for ordinary purposes 

4 are constructed as follows ; 



Fig. 2543. ^^^ P"' 

The pump barrel isot close grained cast iron, truly bored and fitted with covers with feced 
joints antf gland packings. The pump rod is of mild steel and the piston is provided with 
double cupped leathers carried in gun-metal bucket plates. The cost of brass Itnmg is given in 
the following table. 

The valve chest forms part of the pump, and contains a set of gun-metal valves of the 
grid type, with india-rubber discs secured by a single bolt. Complete access to the valves is 
obtained by removing the valve chest cover^ — the work of a few minutes. 

The approximate duty in gallons per hour is obtained when the pump is in good working 
order and is run at a speed of about 40 strokes per minute. 

Suction pipes, Joints, etc., see notes, page 1. The prices of these and of Foot valves 
and other accessories are the same as for Centrifugal pumps, see page 7S. 

The prices are for pumps of standard dimensions and construction, to work vertically or 
horizontally. The position in which the pump is to be fixed sVould be clearly defined. 

Information required. See notes at page 4. 

pEtcES OF Double Acting Lift and Fokce Pumps, Fig. 2543. 



Diameter of pump inches 




^ 




6 


8 


10 


12 


Stroke „ , 










14 


14 




Diameter of pipes 


^ 


3 


3f 


4« 






9 


Capacity, gaUons per hour 


r. 


T, 


'r, 


?,^ 


7^ 


27500 




^iS 


«■? 


/2. 


/.7 


IV 


/,Si 




Extra for cast iron air vessel 


251- 


30;- 


35/- 


45/- 


55/- 


65/- 


751- 



The cost of packing for shipment and delivery f.o.b. is about 5 per ci 
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VERTICAL FLY-WHEEL PUMPING ENGINES. 

COLUMN STEAM PUMPS WITH FLY-WHEEL, illustrated by Figs. 2544 
to 2547 (also known as '■ Cameron pumps ") are largely and successfully vised for innnmerable 
purposes ; and, as is well-known, are more economical in consumption of sleam than direct 
acting pumps of other forms without fly-wheel. 

The economy is principally due to the saving in steam by using it expansively, with very 
little clearance, and to the absence of irr^ularity in the length of stroke. The pumps are self- 
contained and can be regulated to work fast or slow, and every facility is provided for 1 
and maintenance of ail working parts. The columns form air-vessels, and the flow ' 
in both suction and delivery pipes. 

The engraiings and descriptions are limited to the standard dimensions which can usually 
be delivered at short notice ; but it will be understood that the proportions of steam cylinders 
and pumps must frequently be varied to adapt them for the duty required as regards steam 
pressMttfi, high and bw lifts, pumping semi-fluids, etc. 



Fig- 2544. !■"'£ ^545- 

SINGLE RAM AND CYLINDER COLUMN PUMP, illustrated by Fig- 2544, 
is adapted for working with steam pressures up to 80-lbs. per square inch ; double pumps should 
be used for higher pressures. 

General airan^ment. — As will be seen, ihe pump and the cohimns which cany the ste^m 
cylinders are mounted on a cast iron base plate with flanged connections for the suction pipe. 
The columns (utilized as air vesseb) are provided with covers which give access to the suction 
and delivery valves. 

The steam blinder is fitted with metallic pcking, steel piston rod, steam stop valve, 
lubricators, etc. The crank shaft is of foiged steel and the bearings for it and for the connect- 
ing rods are of gun-metal, and adjustable. The fly-wheel is of the proportions requited 10 
equalise the revolutions at whatever speed is desired and so maintain an even tlow fr'im tht 
pum^ 

The pump, flxed between the columns as shown is fitted with a deep gland easily packed ; 
the plunger is secured to the lower end of the bow (or kite) connecting rod, the upper end of 
which is attached to the piston nd. 
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For pumping chemicala and other liquids the gland and surfaces uf plunger are made 
in gun-metal ; ihe extra cost of pumps so fitted is given in the following tables. 

Tests.— All pumps are tested to the maximum duty, with steam and water, befoie 
delivery, and certificate of lest is furnished, if desired. 

3 Ram Pumps, Fig, 2544. 



Diameter of steam cylinder 


inches 




5 


6 


6 


7 


7 


7 


m 








^h 




It 




44 






Length of stroke 










^ 










Capacity, gallons per hour . 








670 




12Ko 


ifKXl 










V 
















Diameter of steam pipe 




* 


* 


* 








It 






i 








■* 


•i 


■» 




„ water pipes . 
Price of pump, F'ig. 2544 . 




}i 


A 


/10 


A, 


A 


A. 


/„ 


/L 


„ „ gun-melal r 




r.2^.u 


/,17.K 


AlK 


/,* 


/jl 


/:,<, 


tM 


m 


Extra for governors 




90/ 


90;. 


.10/- 


l.o/. 


13s;- 


•3Sl- 


'iSh 


■75/- 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

DOUBLE RAM AND DOUBLE CYLINDER COLUMN PUMPS.- 

I'ig' 2545 ^'^ constructed as last described, but — the engines and pumps being in duplicate — th< 
pumping capacity is double. They ocaipy very little more floor space than single pumps, am 
ate to be preferred for the higher pressures. 

Prices of Column Doubi.k Cylinder and Ram PiiMfs, Fig. 2545. 



Diameter of steam cylinders, inches 




1 


6 


6 


7 


7 


7 


8\ 


10 








i 






4* 


1 


t> 


7 


Length of stroke „ 


1 




s 


,L 




t> 






9 


Capacity, gallons per hour 


c;2o 


Xoo 


1140 


2.560 


(200 


4000 


6400 




For feeding Boilers ... H.P. 


















60J 


Diam. steam & exhaust pipes, inches 


if 








' + 


1+ 


1+ 






„ waterpipes ,, 

Price of pump, Fig. 2545 


A, 


i* 


/Ts- 


As 


A, 


/. 




A. 


A, 






/0 


i62 


/6Q 


/■n 




f.iio 


/,I4> 


Extra for governors 


90/- 90/- 


'-'- 


no/- 135/- 


135/- 


•"- 


1751- 


xaaj- 



The cost of packing for shipment and delivery f.o.b. is 5 per c< 
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COLUMN SINGLE CYLINDER AND DOUBLE ACTING PUMPS, 

Figs. 2546 and 2547. — The description of the pump, Fig. 2544, applies to those now ilhistrated, 
but the latter, being double acting, the duty is proportionately larger. 

The pump packing^ is a feature to which special attention is directed. This is so arranged 
that the gland is packed externally with hemp or other packing. The leakage due to wear is 
external, and can be immediately detected ; leakage between the upper and lower pump 
chambers is impossible. 

The continuous delivery from double acting pumps is strongly in their favour for boiler 
feeding, and for other purposes where irregularity in flow is objectionable. 

The standard dimensions given below can usually be supplied at short notice, but pumping 
machinery of this type is made of all capacities up to about 27,500 gallons per hour. 

Prices of Column Double Acting Pumps, Fig. 2546. 



Capacity, gallons per hour 
Price of pump 


240 
£17 


440 
£26 


800 
£11 


1200 
£Z9 


1700 

£^2 


2300 
/51 


2950 

£S7 


3750 

£62 


T, 



The cost of packing for shipment and delivery f.cb. is about 5 per cent. 

COLUMN DOUBLE CYLINDER AND QUADRUPLE ACTING PUMPS, 

illustrated by Fig. 2547, are mad^ of all capacities up to about 60,000 gallons per hour and used 
for the high pressures required for boiler feeding, town water supply, as stationary fire engines, etc. 

Each of the two steam cylinders drives a double acting pump which has all the facilities last 
referred to for maintenance in efficient working order. 



Prices of Column Double Cylinder Quadruple Acting Pumps. 




Capacity, galls, per hour 
Price of pump ... 


480 
;£'29 


890 

£a(> 


i6oo 

£s^ 


2400 
£(>2 


3350 

/69 


4600 

£^s 


5900 
£97 


7500 

;fio8 


11800 
;^I54 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

Column double and quadruple acting pumps.— Figs. 2546 and 2547, for lifting respectively 
up to 60 and 120 feet, are made as described at page 52, and of all capacities up to about 
80,000 gallons per hour, the dimensions of engines and pumps being modified to suit the duties 
specified. 



Prices of Column Single Cylinder Double Acting Pumps, Fig. 2546. 


Capacity, galls, per hour 
Price of pump for6o-ft. lift 
„ for 120 „ 


700 
£26 
£2^ 


1000 
;f33 


1500 
/37 

£^i 


2000 

;^44 
£^7 


2700 

£S2 

£SA 


3500 

£ss 
£s^ 


4200 
£66 
£72 


5500 

/69 

£^Z 


9500 

/96 
£iH 


Prices of Column Double Cylinder Quadruple Acting Pumps, Fig. 2547. 


Capacity, galls, per hour 

Price of pump for 60- ft. lift 

,, ,, for 120 ,, 


1400 
;f46 

£so 


2000 

£S2 

£S7 


4200 

;^74 
£77 


7500 

£^ 

£lQO 


8500 

;fl08 
;^120 


1 1000 
/120 

£iSo 


19000 

/170 
;^2I5 


25000 

/228 
£262, 


30000 
^^250 
;^275 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

COLUMN SINGLE CYLINDER AND DOUBLE ACTING PUMP WITH 
BOILER. — The pumps, Fig. 2546, and a vertical cross tube boiler are carried on a neat cast- 
iron base plate in the manner indicated in Fig. 2553, complete with all usual fittings and pipe 
connections between the steam cylinder and boiler. 

Pumps for low lifts, not exceeding about 60 feet, cost from 5 to about 10 per cent, 
less than pumps of equal capacity when working with 120 feet lift. 
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Prices of Single Cyi.indbr and Double Acting Pumps with Boii.e 



Capacity, gallons per hour 
Price of pump for 120 feet lift 


700 


i 


^98 ^1151^153 


Is 


8000 

/180 
^217 


E 



The cost of packing for shipi 



and delivery f. o.b. is about 5 per < 



COLUMN SINGLE CYLINDER DOUBLE ACTING BALLAST PUMPS 

as represented by Fig. 2546 are specklly consliuctcd fnr working at high speed, with a low 
consumption of ateani, and are entirely self-contained. 

The columns act its air vessels on the delivery «de, and an air vessel i^ provided for the 
suction side. The crank shaft and connecting rod bearings are of gun-metal, and adjustable, 
and the steam cylinder is titled with steam stop valve, lubricator, etc. 



Prices c 






Srsi 



E Cvi 



J Ballast Pum 



, Fig. 2546. 



Capacity per hour ... ions ! 45 
Prices of pump 1 ji"65 


60 
/85 


/4 


£.^11 


150 170 

^■60 1 /I9S 


240 
JC260 



The cost of packing for shipment and delivery f.o.b. is s per cent. 

DIRECT ACTING STEAM PUMPS WITH FLY WHEEL. -Reference 
is made at page 52, to the economy obtained by using steam expansively and with small 
cylinder clearances. These results, together with complete accessibility 10 valves and working 

Srts, ate attained by the standard steam pumps, illustrated by Figs. 254S and 2549 which have, 
' many years, lieen iai|;ely and successfully used under very varied coriditions. 



Fig. 2548. Fig. 2549, 

STANDARD DIRECT ACTING STEAM PUMPS.— Figs. 2548 and 2549 
represent single and double pumps largely used for most purposes for which steam pumps can be 
employed, such ,is feeding boilers, water s:ipply. dr.iinage, puinping tir and oth::t viscid liijuidi. 
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The construction is sufficiently indicated in the engravings and it will only be necessary to 
point out that the standard for both single and double pumps forms an air-vessel, which equalises 
the flow from the pumps. 

Sing^le cylinder pumps are quite satisfactory for feeding boilers working at pressures not 
exceeding about 75 lbs. per square inch, or for a vertical lift of 170 feet, but double pumps are 
preferable if those limits are exceeded. 

The steam cylinders, carried on brackets at the top of the standard, are fitted with 
metalically packed pistons, steel piston rods, lubricators, etc. The air vessel in the standard is 
provided with doors for access to both sets of valves. 

The crank shaft is of forged steel ; the bearings are of gun-metal with loose caps, lock 
nuts and lubricators, the whole being mounted on a strong cast-iron base plate. 

Pumps. — The plungers are fitted to the piston rods and form efficient guides for the engine ; 
the pumps are driven from the crank shaft by the bow or '* Kite" connecting rods shown in 
the engraving. 

The fly-wheel is of the weight and dimensions required to equalise the revolutions of the 
crank shaft of either single or double cylinder pumping engines, at whatever speed it may be 
desired to run them. 

Governors are not usually required for pumping engines, but they can be fitted to either 
the single or double pumps at the extra cost given below. 

Dunensions. — The following tables give most (but not all) of the sizes and combinations 
in which these pumps are made. 

Prices of Single Cylinder Standard Steam Pumps, Fig. 2548. 



Diam. of steam cylinder 


... inches 


4 


5 


54 


6 


64 


7 


7 


, , ram 


,, 


2 


2h 


3 


34 


4 


44 


5 


Length of stroke 


,, 


4 


•5 


6 


7 


8 


9 


10 


Capacity, galls, per hour 


• • • w • • 


475 


750 


1050 


1450 


1900 


2400 


3300 


For feeding boilers 


... H.P. 


30 


48 


65 


90 


120 


155 


213 


Diam. of steam pipe ... 


. . . inch. 


3/8 


i 


4 


f 


^ 


I 


I 


,, exhaust,, 


») 


3/4 


I 


I 


li 


li 


14 


14 


,, water pipes .. 


ir 


?i 


2 


2 


3 


34 


It, 


4 


Price of pump ... 


... ... 


;^22 


;^'25 


^30 


£35 


£^i 


;^54 


Extra for governors 


... ... 


90/- 


90/ 


iio/- 


II 0/- 


135/- 


135/- 


135/- 



Prices of Double Cylinder Standard 


Steam 


Pu.MPS, Fig. 


2549. 




Diam. of steam cylinder inches 


6 


64 


7 


84 


10 


12 


14 


16 


,, rams ... ... ,, 


34 


4 


5 


6 


7 


8 


9 


10 


Length of stroke ... , , 


7 


8 


10 


12 


14 


16 


16 


16 


Capacity, galls, per hour 


2900 


3800 


6650 


lOOOO 


14750 


20450 


25800 


29200 


For feeding boilers ... ILP. 


185 


240 


425 


640 


945 


1300 


1620 


1870 


Diam. of steam pipe . . . inch 


li 


li 


li 


2 


24 


3 


34 


4 


,, exhaust ,, .. ,, 


li 


li 


li 


2 


24 


3 


34 


4 


,, water pipes ... ,, 


3 


;4 


4 


.5 


6 


7 


7 


8 


Price of pump ... 


;f62 


/71 


;^96 


;£i30 


;^i65 


;^225 


£2S7 


^332 


Extra for governors ... 


£5 


£6 


£7 


£^ 


£9 


;^io 


;fi2 


£14 



DUPLEX & DIRECT ACTING STEAM PUMPS. 



DUPLEX DIRECT ACTING STEAM PUMPS of the types represented by 
Figs. 2550 to 2552 are perhaps less economical in consumption of steam than those with fly 
wheels last referred to, but this construction affords such facilities for varying the proportions of 
engines and pumps to adapt them to the duty to be performed, that thousands of them are in 
use under conditions varying from town water service, main drainage and hydraulic pressure 
supply, to Donkey pumps for feeding boilers, for pumping Ballast, circulating water for 
Condeiisers and similar purposes. 



57 



APPLEBY'S HANDBOOK OI' MACIIINERV. 



Compound and triple exponsioii pumping enginea ate arranged [o work horiziinially 
or vertically, with or without condenser, bul il is impossible in the space available to dii more 
than illustrate and describe the standard high pressure non-condensing types and dimensions. 

In all cases the motion of one piston rod operates the slide valve which controls the admission 
of steam (o the neighbouring cylinder, so that the pump will start work at any part of the stroke. 

High pressure pumps have the proportions required for working with the highest pressures 
as boiler feeders, and for forcing water for other purposes to heights proportionate with the steam 
pressure available. 

The low pressure pumps are used in connection with Sui&ce Condensers, for pumping 
ballast and raising water to a moderate height. 

The pumpiiig capacity given in the following tables may be regarded a 
average for continuous service, but it may be laiaely exceeded in emergencies. 

Water heating;. — A sensible economy is effected ' '■' ' '' ■ ■ 

the feed water, vidi pages 3 and 47 of Section I. of this senes. 

Designs and estimates for pumping plant differing from that now referred 11 
prepared it information is supplied (sub<iiamially) ns indicated at page 4. 



effected by utiliring the exhaust steam for heating 



fig- 2550- 



Fig. 2551. 



HORIZONTAL AND VERTICAL HIGH PRESSURE DUPLEX PUMPS. 

—Figs. 2550 and 2551 illustrate pumping engines of the high pressure type above referred to 
for all capacities up to about 50,000 gallons per hour. 

The engines and pumps are of ample proportions and are designed to afford complete 
facility for examination and maint nance. The valve gears of the engines arc of hardened 
steel, the steam cylinders are neatly clothed and fitted with steam stop valve, drain cocks, 
lubricators, etc., and covers are provided for access to the pump sucdon and delivery valves. 



Prices of Horizontal an 


n Vertical High Pressure 


Duplex Vv 


MPS 




F[GS. 2550 AND 2551. 


Diameter of steam cylinder, inches 


3 


44 


s. 


6 


1 


10 12 


12 


'4 


.- pump 




2? 


3i 




5 


6 7 


8 


9 


Length of stroke 


3 


4 


5 


6 


6 








Capacity, gallons per hour ,,. 


500 






3&X. 




lOOOO [4000 


18000 


25O0< 


Diameter of steam pipe . . . inches 


4 


i 


S 


14 


■4 






24 


„ exhaust pipe „ 


% 




■ i 


14 




24 1 2i 


'i 


3 


water pipes 
Price of horizontal pump, Fig.2550 


.^21 


k 


.13 


A, 


i. 


/.2U4 


6 

;f:i6o 


'h 


,, vertical pump, Fig. 2551 


£n 


c-n 


/51 i .£62 


^83 :.£ii2L£i5o 1^193 





The cost of packing for shipment and delivery f.n.h. is S p 
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HORIZONTAL AND VERTICAL LOW PRESSURE DUPLEX PUMPS 

are conslnicted as indicated in Figs. 2550 and 2551, the dimensions or steam cylinders and 
pumps being modified to suit the lower duty required for circulating water in condensers, 
pumping water ballast, etc. 

purposes gun-metal is used for the working parts of the pump, and the 
_. .! — „j, Yig made on either side, as desired. 



suction and delivery pipe 

Prices of Horizontal 



L Low Pressure Duplex Pumps, Figs. 2550 & 2;^i. 



Capacity, tons per hour 


... about 




60 


go 


™ 


120 


160 200 1 


Diameter of steam pipe 


.,, inches 


f 


f 












„ exhaust pipe 








■ « 


H 


'h 


2* 


24 


„ water pipes 
Price of horizontal pump 




A 


Ai 




6 

/:..4 


a'„ 


ATI 


/■zo. 






i46 


is? 


191 


i.H 


.^"4 


iiB3 


jC2iO 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

DOUBLE ACTING DUPLEX PUMPS WITH EXTERNAL PACKING. 

Fig. 2552 represents horizontal 
double acting pump^ for high 
pressures which occupy little 
more space than the single 
acting pumps Figs. 2550 and 
2551, but are of much higher 
pumping capacity. The im- 
proved external ram packing 
provides complete facility for 
maintenance and renders impos- 
sible the unseen leakage which 
is frequently a source of loss in 
the useful effect of piston pumps. 
, Vertical pumps with external 
packing resembfe Fig. 2551 so 
closely in general arrangement, 
""""t the following leadinj '' 



Fig. 2552. 



ry pirpose 



illustration. 



without further 



Capacity, gallons per hour ... 
Diameter of steam pipe, inches 

,, water pipes 
Price of horizontal pump 

„ vertical 


T 


[600 3350 
^40 £('S 


4600 
£io 


7500 

k 


1 1800 1 16500 

.^'42 £m 


21600 



The c 



t of packing fur shipment and delivery f.o.b. is 5 per o 



DUPLEX COMBINED AIR AND CIRCULATING PUMPS occupy little 
space and take the place, for this dut^-, of pumps driven by the main engines. The advantage 
of this arrangement is that a vacuum is established before the main engines are started and they 
are relieved from the work done by these (separate) pumps. 

The standard dimensions of these pumps arc given below, but other proportions are 
made to suit the duty to be performed. 

The pumps are lined with gun-nielal and the water pumps have gun-metal pistons, piston 
rods, valves and valve seats. 
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Prices of Duplex Combined Air and Circulating Pumps 



IMameter of st 


■am cylinder 


ini.. 


'! 




\ 


g 




culatm^ pump 




3» 




IS 


.', 


I'lice of combi 


pump 

ed pump 




& 


& 





A 



The cost of packing for shipment and delivery f.o.b. is 5 per ci 



HORIZONTAL DUPLEX STEAM PUMPS WITH BOILER.— Fig. 2553 
csenls a complete pumping plant, mounted on a wrought iron base plate, for use where the 



The duplex pump is of the type Fig. 2550, with 
externally packed ram, or with piston pump. Fig. 255a, 
which are constructed as described at pages 57 and 58. 

The vertical boiler is constructed of mild steel 
plates, with internal fire box, cross lubes and iiplake, as 
lUustraled at page J4 (Fie. 153°) °^ Seclioii I. of this 
series, and is complete with all furnace, steam and feed 
water fittings, inchiding an injector. The proportions 
are ample for the duly specifiod when fired with English 
(or equal quality) coal. 

The dimeiisioas of pumps, engines, pipes, etc. are 
given at pages 57 and 58, and need not be repeated, 
biit the relative approximate duties are now given as a 
guide in determining the size and type to be adopted. 

Fuel. — The lioilers have the grate and heating 
surfaces required for working with good coal. If the 
fuel to be used is inferior in heating properties, its 
character and calorific value should be stated in order 
that the necessary sur&ces maybe provided andtheextra 
cost thereof ascertained. 



Prices 


OF Horizontal 


Duplex Pumps, Fjc 


■ 2550 


w,r„ 


BOILE 


R, ETC. 


£r»wr 


ns per hour ... 
for 80 feet lift ,„ 




%i 


1800 


I 


3800 

jfio? 

/1 30 


£.\oi 

.^165 


^13? ;C"43 
^■60 j ^190 



Pricrs 


F HORIZONTA 


, Duplex Pumps, Fin. 2552 


WITH 


BOILE 


R, ETC. 


Capacity, gallon 
Price of plant f 


SKrhoM. 
r So feet lift 




/&> 




i 


4600 

i;i48 


5900 7500 

£"4 £'^S 



The cost of packing for shipment and delivery f o.b, is 5 per cent. 

PORTABLE DUPLEX PUMPING PLANT is arranged as in 
>ut the base plate carrying the pumps and boiler is mounted on wrought ir 
ir flanged wheels and appliances of the kind required for haulage. 

rhe extra cost varies from about £7 to j^^O. 
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SINGLE CYLINDER DIRECT ACTING STEAM PUMP.~Kig 1554 
leptesems s. ij'pe which allhciiigh not ihe most economical in consuniplion of aleani, is nuich 
used for boiler feeding and many othet pvirposes ; ihe reklive proportions of sleam cylinder and 
pump are varied almost indefinitely lo suit any given steam pressure, pumping rapacity, r.nd 



The work performed is (nainrally) in proportion with the speed of working, the quantities 
stated are delivered when the piston speed ii not less than 75 feel per minute. 

The prices of standard sizes of these pumps, with iron and brass lined barrels and gun- 
metal ram are as fallows : 



Diameler of steam cylinder 


... inches 


A 


6 


7 


8 


9 
6 


10 


■0 


Length of stroke "... 




H 


3 


ti 


5 


I2 


,2 


Capacitv, gallons per hour 




9SO 


1350 




3200 


6003 


7450 


9750 


Uiam. of steam pipe ... 




i 


f 




Ii 


'i 


li 


Ii 


exhaust pipe 
„ snctionancldelive 
Price of pump ... 








■1 


'i 








■pipe ;; 3 

iron barrel ^£17 


i 


is 


& 


k 


2 


6 

j:s3 


., ,. ... bras 


lined, etc. ^.9 


£.. 


229 


^35 


A6 


.<:s4 


ai 



of packing for shipment and delivery f.o.b. is 5 per c< 
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VERTICAL DIRECT ACTING STEAM PUMPS are consi 
pnnciple as Fig. 2554, and with as great variations in proponions. for use in 
or where floor space is rcstricled. 



^'<e- 2555- 

DIRECT ACTING STEAM PUMPS FOR DRAINAGE.— The engraving, 
Fig, 2555. illustrates one of many arrangements for working these pumps for drainage purposes. 

The crone is ordinarily used fur handling (he granite when quarried, bul when [he wurkings 
are flooded after heavy rains, Jta services are not required for that purpose. The platform on 
which the pump is flxed is lh:n suspended, and is lowered by the crane as the workings are 
unwatered, so that the immersion of the suction pipe remiuns at about the same depth from 
the surface of the water. 

DIRECT ACTING PUMP WITH BOILER AND PIPES.— Il a complete 
installation is required including pump and boiler of ample capacity, ti^cther with steam and 
feed water litlings, steam and water d.livery pip^s, platfurm for pump with sling chains and all 
accessories, ready for lowi;ring and commencing work, information on the following details 
should be liirnished. 

n which the 

The quantity of water to be raised in a given time should be clearly defined, also : 
The height from water level to the point of discharge, with length of pipe (if any) required. 
The charaetrr of fuel and water to be used for raising steam, if either are of exceptioit-i' 
ality. 
If a sketch cannot be sent, the above-named details should be accurately described. 
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DONKEY AND FEED PUMPS. 



vail, 
bulk head or post for iise in feedir^ boilers and for raising wal 
nameit cuinbinalions of size of steam cylinder and piinip a 
feeding boilers working at ordinary pressures. 

The pumpmg; capad^, of course, depends on the number of revolutions made. The 
approximnte quantities specified are delivered when the pumps are properly maintained, and 
aie worked at about the maximum speed. 

Tests and accessoriea.— Each pump is tested to its full duty, and is sent, if desired, 
with the lequisite pipes and connections ready to fix, provided that the latter are clearly 
defined by sketch or otherwise. These are charged at current rates for such fittings. 

DOUBLE ACTING STEAM DONKEY PUMPS, of the type Fig. 2556, 
are completely accessible for examination, and the flanges for steam, exhaust, suction, and 
delivery pipes are, respectively, interchangeable to admit of these connections being carried 
in the direction most convenient. The casting to which the steam cylinder is fixed forms an 
air vessel on tbe delivery side. 

The steam cylinder is provided with stop valve and lubricator : the pump ram, gland, 
valves, valve seats and bearings are of gun-metal, and the tatter are adjustable. 



Prices 


Of Dou 


OLE Acting Steam 


PUMfS 


Fig, 


5S6. 






Diam. of steam cylinder 


inches 


3 


4 


s 


6 


6 


7 


7 


7 


pump... 




14 




z4 


3 


3i 


4 


4i 


5 


Length of stroke 




3 


4 


5 


6 


6 


6 


6 


6 


Capacity, gallons per h 




420 


800 


1250 


1820 


2160 


2560 




4000 


Kor boilers 


n.R 


25 


SO 


80 




140 


160 




250 


Diam. of steam pipe . 


inches 


i 


3 


i 


h 


i 


J 


J 


i 


exhaustpipe. 




i 


h 








<i 


li 


li 


,, water pipes , 
Price of pump ... 




ii8 


IL 


i. 


£3^ 


A 


^ 


.^ 


^57 



it of packing for shipiiifiit and delivery f.o.b. is 5 per ct 
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SINGLE ACTING STEAM PUMPS, Fig. 2556, are similar in consiraciion to 
those last referred to, excepting that they are single instead of double acting. 

The ram is of ctm-metal, packed externally so that the duty mentioned ii easily maintained. 
The crank shaft and connecting rod hearings are of gun-metal and adjustable. 



Prices of Stv 


r.>.E A 


-.mo 


TEAM 


'UMI'S 


Fie. 255'. 






Diam. of steam cylinder inches 


^ 


;i 


h 


4 


aU 


6i 


7 


Length of stroke ... ,, 




2« 


3 


4 


5 6 






Capacity, gallons pet hour ... 


90 


T 




400 


625 gio 






For boilers H.P. 






'i 


80 




Diatn. of steam pipe ... inches 


f 


* 


* 


i , i 


,t 


? 


„ exhaust pipe... „ 




» 


* 


t 




H 


water pipes 
Priceofpump 


A 


^■0 


I'S 


A 


£23 £27 


/» 


^39 



The cost "f p.ieking for shipment and delivery fo.b. is 5 pet cent. 

SINGLE ACTING STEAM PUMPS, Fig, 2557, fulfil the same, conditions as 
those last referred to. but the base rif the standard which carries the pump is adapted fur bolting 
to limber or masonry. As indicated in ihe engraving, the fly wheel is oulside and can be filled 
ivith a handle fur working by manual power when desired. 



Pkicbs of Si.-Jr.i.F 


Acti.~;g 


Steam 


'UMl-^. 


Fig. 2S57- 






IHamerer of steam cylinder, inches 

Length of stroke 

Capacity, gallons per hour 

„ S.r l>oilers of nom, H.P, 

Price of pump ... 

„ extra for hand power 


? 

30 

£4 
2/- 


1 

£9 

il- 


A 

3' 
180 

£10 

4/- 


3 
3^ i 

£°2 

4/- 


1 

400 


5! 

4" 

503 

^7 



it of packing and delivery f.o-b. is 5 per c 
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RAM OR PLUNGER PUMPS.— Fig. 2558 and 2559 represent useful types of 
pumps for feeding boilers and raising all kinds of liquids. The rams, barrels and valves are 
made of the metals suitable for the liquids to be dealt with, and are arranged to work 
vertically, horizontally, or in other convenient position. 

CRANK DRIVEN RAM PUMPS.— Figs. 2558 and 2559 are provided with a 
jointed rod end for connecting with the rod to the crank, disc plate, or eccentric. If a variable 
supply is desired, the connecting rod can be provided with a sleeve and cotter, whereby the 
hngth of stroke can be adjusted, or the pump put out of work without stopping the driving shaft. 

Prices of Crank Driven Ram Pumps, Fig. 2558. 



Diameter of ram ... inches 

Price of pump in iron ... 

,, gun-metal ram and valve 


£2 10 


I 
£2 10 

£z 10 


£3 10 
£^ 10 


2 

£s 
£(> 


2i 

£6 10 

£» 10 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 
Prices of Crank Driven Ram Pumps, Fig. 2559. 



Diameter of ram ... inches 
Price of pump 



£2 



14 
£2 10 



2 
£3 10 



2i 
£4 10 



le 



3h 
£7 10 



4 
£9 



HAND POWER RAM PUMPS, similar to Fig. 2558, are made up to 2 inches 
diameter, with a standard and lever for working by hand power, at an extra cost of about ;f i los. 

BELT DRIVEN RAM PUMPS, Fig. 2560, are adapted for fixing to a wall, 
column, or post, and are fitted with fast and loose pulleys, gun-metal valves, and seats and 
door for access to them. 

Larg^er sizes than those referred to are mounted on a base-plate and are sclf-contained. 

Prices of Belt Driven Ram Pumps, Fig. 2560. 



Diameter of ram 

,, water pipes 

Capacity, gallons per hour 
Price of pump ... 



inches 



f 
160 

£4 



I 
280 

£5 



2h 



GLpBULAR FOOT VALVES AND STRAINERS for pump and injector 
suction pipes are made in gun-metal, with perforations exceeding in sectional area that of the 
suction pipe ; the stem is screwed for wrought iron tube. 



Prices of Gun -metal F 


OOT Vai. 


,ves and 


Strainers. 




Diameter of pipe ... ... ... inches 

,, .strainer ... ... ,, 

Price of foot valve 

,, strainer 

,, foot valve and strainer 


I 
2 

3/6 
2/9 

6/3 


Ii 

2h 

5/3 

4/ 

9/3 


14 

3 

71 

4/6 

11/6 


2 

3i 

11/ 
6/6 

17/6 


2i 

4 
18/ 

10/6 

28/6 



RAM PUMPS WITH TRUNK PLUNGERS and externally packed glands 
are adapted for lifting and forcing water or other liquids, sewage, tar, oils, etc. 

The ram is of gun-metal, and a door is provided for access to the valves. The pumps are 
made up to almost any size and can be arranged as double or treble barrel with driving gear, 
connecting rods, etc. as used for pumps, Fig. 2541. 

Prices of Trunk Plunger Ram Pumps. 



Diameter of ram ... ... ... ... inches 1 3 

Price of pump ... ... ... ... ... £s 


4 
£9 


£l 


6 

£ii 
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STONEWARE RAM PUMPS, o 



s ihose above illustrated 
ids, alkalies, vinegai, etc. 
The working tarts are carefully ground and fitted and the valves are adjustable and quite 
easy of access. The pumps are tested to a pressure equivalent to 30 feet head. Flanged con- 
nections are provided for the siiclion and delivery pipes ; the prices of these with faced flanges 
will be found below, also the cost of the spare htlings usually required for renewals. 



Diameter of ram inches 

Length of stroke ,. 

Capacity, gallons per hour ,,, 

Price of pump ... , . 

,. flanged pipes per foot ... 

spare fittings 


8 

'S 

ii 10 


3 
600 


4 

1250 

3/9 
£3 10 



St of packing fur shipment and delivery f o.b, averages about j pet cent. 

STEAM JET ELEVATORS 

(o raise 01 circulate water, chemical or 
other liquids, including those highly 
chiiged with gritty or flocculent matter, 
are lepresented by Fig. 2561 for flanged, 
and F^, 2562 for screwed pipe connections 

The elevators can be had in the various . » 

metals mentioned below to adapt them for '•<'""'' 
raising or agitating most chemical solutions 
and of any desired capacity. Those row 
referred to are to force only, bul they are 
arranged to lift and force, provided that 
proper information is given as to the steam 
pressure available, the specific gravity and 
temperature of the liquor, and the heights 
of hTl and force. 

The duU of a Steam Jet Elevator, 
in height of^lift, is in proportion with the 
pressure per square inch of steam and is 
approximately as follows : 



Fig-..2Sf'K 



Steam pressur 
Height lifted, 


, lbs. 15 
feet IS 


30 


Vs 


% 


75 



Fig. 



but they can be constructed to lift to fi.ur 1 
They may be fixed veiticaily or horizontally am 
below the level of the liquid to b* raised. 

The Tolume of liquid raised is increased by the condensation of steam from about \ to 
a per cent, according to the height of lift, and the temperature of the liquid is increased fiom 
about 5" to 30° V. 

Prices of Steam Jet Ei.kvators with Flanges, Fig. 2561. 



Capmty. gallons per hour ... 


120 


240 






1500 


2100 




6; 00 


Diameter of steam pipe inches 

„ suction and delivery „ 

Price in east iron 


^ 


t 




1 + 










.,',. 


ft ! 


d\. 


% 


fA 


/■■; 


% 


h 










fU. 


/,■! 




AS 


lead 
















iron lead lined 




/:. .0 


/;. n 


/;2 .0 


^1 .0 








Cupper suction filter 


10/. 


»;. 


■»;. 


w/. 


25/- 




35/- 


40/- 
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Prices of Steam Jet Elevatoks with Screwed Ends, Fig. 2 



Capacily, gallons pet hour 






240 


540 


900 


1500 




... inches 












suction and delivery „, 




h 


f 












/T ^ 


/7 


i2 5 


A 10 


/I in 


„ brass 




^lio 


^2 10 


/3 /3"o 


£4 



PORCELAIN STEAM JET ELEVATORS for lifting and dislribuiing strong 
acids, lyes, etc. are made with iron flanges so arranged that ihe liquors do not come into contitcl 
with the outside of the pipes. 

Prices of Porcelain Steam Jet Elevators. 



Capacity, gallons per hour 
Diameter of steim pipe 

„ suction and delivery 

Price with iron flange and bolts 



:: :; is 



The cosl of picking for shipment and delivery f.o.b. is about s per cent. 

INJECTORS.— Although many modifications of these most useful instruments have been 
introduced within the last few years there is but little difference in the principles of their 
construction ; the causes of uncertainty in the action of the earlier forms of injectors have been 
so completely removed that those now referred to may be entrusted to any driver. Attention is 
also directed to the fact — well known, but not always recognised— that the steam used in forcing 
the water into the boiler imparts its beat to the feed water and so effects a proportionate saving 
in the consumption of fuel. 



The injector, Fig. 2563, is of clasi 
the others — for which prices ate given— _ 
sufficiently so to make it necessary that each class should be illustrated. 
Thus classes H and I have self-contained steam valve and back 
pressure valve, whilst A and B have the former but not the tatter. 
The injector costs less than a pump to deliver a corresponding quantity, 
and having no parts in motion the wear and tear is very small and, as 
it is entirely independent of the engine, the boiler can be fed whilst 
the engine is standing, which is often a great convenience. The 
steam employed in working the injector is returned to the boiler in a 
condensed form, with the feed water, raising its temperature and 
tending to prevent unequal expansion. 

Fixing injectors.— Care should be taken thai the pipes connecting 
the injector with the boiler should not be of smaller diameter than that 
mentioned in the lists. Injectors H and A may be placed above or 
below the water supply, but I and B must be below or on the same 
level. They may \te fixed either horizontally or vertically. The nut 
of the water regulating wheel must be kept moderately tight, to prevent 
the wheel being accidentally moved from its proper place. The water 
supply pipe should have a rose on the end of it, and care mtrst be taken 
that this pipe is air tight. As an extra precaution, a back pressure 
valve should be placed on the delivery pi|M, between the injector and 
boiler, also a regulating valve on the steam supply pipe ; the latter is 
a necessity in c^ss I. When it is desired lo start feeding, open the 
valves or cock connecting the injector with the boiler, then open the 
water supply pipe lo the extent reijuired by the pressure in Ihe boiler. 
The quantity uf water fed may lie increased by opening both the steam 



1 the following page ; 



and « 



supplies 



and dirt 



IS for ascertaining the size required, i 
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THE UNIVERSAL INJECTOR, Fig. 2564, works with steam at any pressure 

between 5 lbs. and 150 lbs. per square inch and (if necessary) 
will lift cold feed water from a depth not exceeding 24 feet or — 
with an overhead supply — any of these injectors will feed water 
at temperatures up to 150 degrees. 

Fig. 2564 represents what is called a *' right hand" injector, 
that is to connect with the boiler on right, but the branches are 
reversed for fixing to the opposite side, and either right or left 
hand will be sent as may be required. If orders are cabled, 
the word "right" or "left" before or after the code word 
given in the index will suffice to insure correct execution. 

If injectors are required to fulfil conditions differing from 
those referred to in this description and the accompanying list, 
the points of deviation should be specified and, in all cases open 
to doubt, it is desirable that information should (if possible) be 
given as to the working pressure of steam, the temperature of 
the feed water and the quantity required per hour ; also the 
height of lift (if any) or the height in feet of the feed water 
supply above the point of delivery to the boiler. 

Fig. 2564. The duty, given in the following table, in gallons delivered 

per hour, is based on a steam pressure of 60 lbs. per square inch. 

If loose flanges are required the extra cost, including bolts, is about 10 per cent. Injectors 
with brass cases are made with unions and those in iron, with flanges as shown. 

Special quotations will be given for injectors of larger capacity than 1250 gallons per hour. 

Prices of Universal Injectors, Fig. 2564. 




Capacity, gallons per hour 
Diameter of pipes, inches 
Price with brass case 



92 

4 



»i 



iron 



164 
I 

;^5 10 



5J 



260 

£^ 10 



370 

£9 10 
£7 



SIC 

£^i 10 
£^ 



660 

£12 10 
£9 



830 

£/s 
£10 



1250 
2 

£^2 



The cost of packing for shipment and delivery f.o.b. is usually about 5 per cent. 



CENTRIFUGAL PUMPS. 



The arrangements of Centrifugal Pumping Machinery are too diversified to admit of the 
subject being completely illustrated in the space available, but one or other of those now 
referred to fulfil most of the conditions usually met with, leaving other and exceptional arrange- 
ments for special consideration and design. 

Heig^ht of lift. — The limit of height for which the centrifugal pump can be advantageously 
employed, depends upon constantly varying circumstances. In some cases it may be as much 
as 50 or 60 feet, whilst in others it should not exceed 20 to 25 feet from the level of the water at 
the suction end, to the point of discharge. See remarks on Centrifugal Pumps at page 2. 

Efficiency. — A centrifugal pump working within the above-named limits (all items of cost 
being capitalised)) will probably be almost, if not quite, as economical as a reciprocating pump. 

Cost of installation. — The initial outlay, including machinery, foundations, buildings, etc., 
will be much less for centrifugal than for reciprocating pumps of equal capacity. The centrifugal 
pump being ccmtinuous in action causes less vibration than most other types, and for this reason 
(amongst others), is used with advantage in swampy or soft ground or where foundations are 
expensive. 

Driving^ power. — For temporary use, no motor compares with the familiar portable steam 
engine, or a gas or oil engine. But for permanent use, where economy in consumption of fuel 
is sought, a compound condensing engine may be expected to give the best results. This subject 
is dealt with at pages i to 4 in Section I. of this series. 
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DIRECT ACTING CENTRIFUGAL PUMPING PLANT.— Tnsiallations 

similar lo lha( illustraled by Fig. 2565, with many nnxiifi cations, have been successfully employed 
for drainage, irrigation and other purposes. 

TTie pump and engine being on the same bed plate, may be fixed in any position relatively 
with the lioiler and at any reasonable distance from it. The pump disc secured to one end of 
the crank shaft and the fiy wheel at the other end, insure regularity in revolutions. The engine, 
with or without condenser, is designed and constructed in the manner required for nmning at 
high speed. 

Priming. — If the pump is not in constant use, an exhaust apparatus should be provided, 
as shown in Fig. 2566, for charging. The prices will be found at page 78. 

The boiler illustrated is semi-multitubular. but obviously one of the locomotive or other 
type may be substituted for that used in this instance, or steam may be supplied from an 
existing boiler. 

Estimates of cost. — The dimensions of pump, height of lift, construction of engine and 
other details vary too widely to admit of the cost of installations of this kind being tabulated, 
but data for approximate estimate will be found by reference to the tables at page 78, which 
give the driving power required, the prices of pumps and accessories ; those relating 10 engines, 
boilers and fittings are given in much detail in Section i. 

DIRECT ACTING CENTRIFUGAL PUMPING ENGINES.-The com. 

binations and dimensions of pumps, height of lift, positions of suciioii and delivery pipes, types 
and arrangement of engines, boiler pressures, and su forth are almost endless, and the engravings, 
Figs. 2565 to 2568, must be regarded merely as typical and capable of modification to suit 
widely varied conditions. 
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The engines. — The crank shaft is coupled 
tu the pump spindle and the engines are 
compound, as r'ig. 2566 or single cylindei 
non-conden^ng as Figs. 2565 and 2567. 
A tandem engine is not illustrated, but all 
types are built with or without condens rs. 

I'umps and engines in duplicate are fixed 
side \ty side, or otherwise, as may Itc con 
venient, but whatever may be the arrangement, 
the journals and wearing surfaces are ampli 
and lacililies are provided for lubrication and 



s of lai^e diameter, to obtain ine 
peripheral velocity necessary for working 
economically wilh a moderate speed of piston. 
Provision is made for access to the disc without 
disturbing either the suction or delii«ry pipe 
aiid for leading them in any direction deMr^. 

Position of 
" lnli>tinaliun 
page 4- 

I Compound centriFiig;al pumping engines, 
Fig, 2566. are usually provided with sur&ce 
or i.i condensers bin the price cannot con- 
I ven'ienlly Iw tabulated. 

_ The approximate prices of single cylinder 

Fie 2Z6-! pumping engines, Fig. 2567, of usual 

If,, iju/. dimensions are given at page 71. 

Prices of pipes and accessories will be found nt page 78. 
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Prices of Single Cvlimjer Pumping Engines, Fig. 2567. 



Diameter of pipes 
Appiox. capacity.galluns p 
Price of pump and engine 

„ for brass disc 

„ brass sfrindle 



£/ 1/5 

£i [£3 "o 



£8 I iio 
> £5 \ £(■ 



Prices of Sing 


E Cylim 


EH PC 




Encin 


SfCs 


/hUMl). 




Diameter of pipes 


... inches 


10 


i2 


n 


14 


"i 


:6 


iS 


Approx. capacity, gallons pe 




1650 


2400 




12 so 


17 so 


4.CJ" 


5400 






MT, 








"A- 


« 










//?o 






,, brass spindle 




it. 10 


£7 


iS 


i9 


iio 





St of packing for shipment and delivery f.o.b. is 5 p 



Fig. 2568- 

CENTRIFUGAL PUMP DRIVEN BY ELECTRIC MOTOR. 

has been directed elsewhere to the ^cilities afforded by the use of the electric motor in 

with pumps, and Fig. 256S indicates a combination adopted with marked economy and ad\'antage 

under many circumstances where a. steani or belt driven pump would be inadmissible. 

The sma.ll space occupied by I hcsc pumps, relatively with their output, the absence of vibration 
and ihe certainly with which any number of pumjK are controlled from a central station, 
recommend them for use under conditions for which it would be difiicult to employ any other 
type of pump. 

All example of this is found in an installation for raising sewa^ at points widely separated, 
but where all the pumps must be controlled by the engineer in charge of the dynamo house. 
After careful consideration of every known system, it was fotmd that electrically driven cenlri- 
fugal pimips would lie the most economical and convenient solution of a problem which, although 
by no means uncommon, is rarely easy to deal with satisfactorily. 

The prices of these pumps cannot be accurately defined until data of the natv:re indicated 
at page 4, has been supplied. See " Information required." 

The important points are the pressure of current (if any) a\'ailable and the height to which 
a given quantity must be raised in a given time. Diveigences in these condilii,ns naturally 
affect the cost of the installation, but it will prolKibly nol differ widely frum one of eijual 
capacity with direct acting engine, as illustrated hy Fig. Z567. 
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Fig. 2569, 

COMPOUND CONDENSING ENGINE AND GEAR DRIVEN 
CENTRIFUGAL PUMP.— Fig. 2569 represents an installation fur irrigation (in Egypt) 
which delivers about 2500 gallons of water per minute to a height of 20 feet. The some type 
is made with single and double cylinders and non-condensing. 

The compound en^e is carried on a heavy lied plate deep enough to form ihe jet 
condensing chamber, the connection and regulating cock for which are shown in the engraving. 
The ram and the bucket air pump is driven from a crank arm on (he end of the crank shaft, and 
the injection water is taken from an existing reservoir. 

The centrifugal pump is fixed on a continuation of the engine base plate, and is fitted 
with covers for examining the disc without disturbing bearings, etc. The outlet is provided 
with B sluice valve. The fly spur wheel on the crank shaft gears with a piition on Ihe pump 
spindle, which makes three revolutions for each double stroke of the engines. 

The boiler is of the locomotive type, with laige fire box and straw burning apparatus 
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CENTRIFUGAL PUMPS FOR DRAINAGE OR IRRIGATION.- 

Figs. 2570 and 8571 represent an installation designed and built by the wtitot's fiim for 
draining a large tract of " Poldet" land ; a similar iirrangement of plant is obviously suitable 
for irrigation. 

The four centrifufpl pumps have suction and delivery pipes, 30 inches diameter, and each 
pump is capable of raising 90.000 tuns of water per 24 hours to a height of 16 feel 4 inches 
(5 metres). Provision is made for working the pumps simultaneously or in any combination. 

The engines are filled with expansion gear which, as the le*el of water recedes, can be 
regulated to the highest grade of expansion at which the work can he performed. 

Arrai^eiiient of machinenr. — A pair of horizontal and surface condensing engines, with 
adjustable expansion gear, are fixed centrally and transmit motion to the countershaft, from 
which the pumps are driven ; two pumps are on each side of the engines, and all wheels and 
pinions are earned between bearings, as shown in the engravings. 

The circulating water for the surface condenser (nol shown in the engravings) is supplied 
by a centrifugal pump, and this, as well as the air pump, is driven by a small horizontal engine 
Eimilir in construction to those illustrated. 

Steam is supplied from four Cornish boilers, with water heatine apparatus, and the usual 
donkey feed pimip, fittings and accessories and 4-alves are provided for working ihe engines 
without condensation, in case oF need. 

The price of a pumping plant, similar to that now referred to, including all mpes, 

■ "" etc. is about ASSoo 

Lchinery illustrated has licen highly successful, but ihe more modern practice is to 
ieparate couipouiid engines and punip-i. or an extension of the craiili iliafl, as 
Fig. 2566. 



Fig, 2572. 
PORTABLE ENGINES AND CENTRIFUGAL PUMPS arranged as shown 
in Fig. 2572 are so largely used in connection with drainage, irrigation, sheep washing and many 
othiir industrial and agricultural operations, that detailed ilescription of the machinery will be 



The eng^e has an extra large fire box fitted with apparatus for burning straw, c 
stalks or other agricultural refuse, as required in Kgypi, the colonies and elsewhere, 
travelling wheels are made entirely of iron and are unaffected by dry heat or the attack of in 
Engines of this and other types are fully dtserilied at pages 10 to 40 of Section 1 of Ibis sc 
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The prices of taints and pumps are based on a heighi of lift of ij feel from waier level 
[o delivery and du not include slraw.- biirniiiy apparatus. Fur pipes, etc. see page 78. 

Duty.— By driving al a higher speed ihan is conteinplaled in the siil.jiiined table, the 
quantity of water delivered is increased up to 40 to 50 per cent, but with some loss in useful 



Approx capacity, gallons per mi 
I'riee of engine and pump 

pump only 

„ 50 feet of leather belts 



£178 '/^A 



sSoo 3S« 
C^b \£,i\ 1 



it uf packing for shipment and delivery f.o.b. js j per ci 



The pump is carried between a pair of wrought iron wheels with shafts, or with a pole (or 
hauling by bullocks, or by a traction engine. The angle of the pump is adjustable, and the 
shafts (or pole), coupled to the fore part of a portable engine, maintains alignment for driving 
by belt from the fly-wheel, as indicated in Fig. 2572. 



Prices Oh Portable Centrifuga 


rt;Mi 


s, Fig. 


'ill- 






Diameter of pipes inches 4 

ApproK, capacity,gallonsperminule.,. 200 
Price of pump, with shafts, etc. ... ^22 


k 


6 
£it 


k 




'k 


'k 



St of packing for shipifient and delivery f.o.b. is 5 per ci 
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Fig. 2574. 

CENTRIFUGAL PUMPS DRIVEN BY BELT.-Fie- 2574 >epre5eiitsa pump 
with two standards and bearings to carry the pulley end of the spindle, as required for high dvty 
in quantity or height ut lift. 

The pump. Fig. 2575, with 
pullej-s outside the bearing is the 
type used for moderate lifts. 

The suction and delivery pipes 

are arranged to lead in the direction 
desired, and provision is made for 
examining the disc without dis- 
turbing the pipes. 

PuUejrs and shafts. — The 

Siillcys are made with or without 
anges, as circumstances require ; 
the shafts are of mild steel, and 
the bearings are fitted with 
lubricators. 

Efficiency. — The quantity 
delivered by the respective siies 
mentioned may be regarded as 
normal when working at a 
modi^rate speed, but the output is 
greatly increased by running the 
pump at higher speed. The loss 
in usefiil effect (referred to else- 
where) is of little importance when 
^k- ^575- the work is only tcmporar;-. 

Delivery pipes. — If these are of great length, friction is much redticed if the jMpes are 
larger in diameter than the pump outlet, the connection being made by a taper piece. 

Position ofpump.—See the paragraph "Information required," "Duty, "etc, at pages 2104. 

The engine power required for any given height of lift is easily ascertained, but the 

full,™ing approximate data relating to the nominal H.P. requisite for 25 feet lift and a 

moderate length of delivery pipe, will be useful for making approxim-- 
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[he cost of porlable steam engines is pven, pjo. 2576. 

li^ethet with the prices of driving belts. 

As the power must be increased will. Ihe height of lift it follows ihal, if 4'horse power is 
required fur a pump which raises 1000 gallons pet minute to 0. height of 10 feet, 6-hurse pover 
must be provided to lift the same quantity to a height of 15 leet, and so on. 

If the beigrht of lift exceeds 25 to 30 feet, or the pumps are of larger capacity than 
those given in the accumpanving table, the vcrticul shaft is usually coupled to a pair of specially 
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Prices ok Woodford CENTRiKur.Ai 


Pump 


, Fig. 


2576. 




Diameter of pipes (two) ... inches 


3i 


44 


5i 1 6 


8 


Price complete for depth of lo feet 


ITs 


i-M 


i^52 ■ £6^ 


m 


per foot extra height 


20/. 


2Al- 


27/- ! 3% 


36/- 


Nominal horse power requireii for lo feet iift 

Price of portable steim engine 


2* 


4 


6 1 S 




.^130 


/ISO 


iTiSoj/aio 


/A, 


,, leather driving belt per foot 


2/n 


4/6 


4/10 1 7/2 


s;., 



The cost of packing for shipment and deliverj- f o.b. is about 5 per cent. 

CENTRIFUGAL PUMPS WITH THREE CYLINDER ENGINES.- 

The cross section of the Floating Dock for which this machineiy was made is similar to that 
indicated in Fig. 2577, but il was bcilt 
in three sections, each about 50 feet 
long, 56 feet wide, and 20 feet deep, 
for use separately or in combination 

. Each section is provided with its 

own pumping plant, steam being 
supplied from a boiler on a barge 
alongside, with flexible hose connec- 
tions and suitable couplings to the 
steam pipes on the dock. 

The pumps are of the type 
Fig- 2579. and are fixed at Ihe bottom 
of the dock. Each pump deliver!. 
io,ocx> cubic feet of water per hour at 
a height of 20 feet when working at 
about 350 revolutions per minute, 
but provision is made for dischatmng 
at a lower level when the dock rises. 
The suction and delivery pipes art 
9 inches internal diameter and valves 
at the bottom, which ate worked from 
the deck, admit of the dock being 
pumped quite clear. The disc and 
spindle are of gun-metal, and the 
ihiust bearing in the bridge piece is 
Fig. 158a lined with lignum viia;. 

The eng^ines, of the three cylinder .single acting type, are carried on a tiase which is fined 

fj shown below the deck, and are connected with the pump by a mild steel shaft carried in 

pedestals with lignum vitie bearings. The piston rings, glands, c ■■ ■' --'— 

of Delta metal and balanced for high speed working. T 

and is constructed for a working pressure of 100 lbs, per square inch. 

The cost of the plant, consisting of three engines, each with centrifugal pimp, driving 



shaft and bearings, s 






i, locomotive boiler, e 



. above descril>ed 
.^740 



CENTRIFUGAL PUMPS FOR FLOAT- 
ING DOCKS will be referred to in Section \'. but it 
may be briefly mentioned here in connection with 
machinery which has been succeiisfully employed. 

Arrar^emeiit of machiner;. — The digram. 
Fig. 2577, shows a cross section of the dock, and 
indicates the position of the pumping plant. The inlet 
valves at the bottom beii^ opened, the dock is water 
ballasted until it will float under the keel of the vessel to 
be docked. There are two inlet valves to each group of 
three pumps, and the admission of water ballast is 
controlled by spindles which pass up the side of the dock 

and are manipvilated from the engine platftirm. By this Fig. 2577. 

means any, or all of the comparlmi'nts can lie ballasted and 
float rods, indicating the depth of water, admit of the dock being adjusted lu the position desired. 
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The dock is then floaled inlo 
position, the vessel shored 
and the pumps set to work to 
empty the compartments and 
so raise the vessel clear of the 

The centrifugal pumps, 

whatever may lie ihe siie, 
are usual tv of the Upe, 
Fig, 1579.' 

The engraving represents a 
pu nip wi Ih suction and deli very 
pipes of 8 inches diameter ; 
the pump discs and spindles 
are of gun -metal and the 
latter are carried up the side 
of (he duck to the engine 
platform. 

The weight uf the disc and 
spindle is carried hy a thrust 
hearing in the bridge piece 
above the pump case ; the 
wearing surfaces are gun- 
meEal and hard wood (lignum 
rk perfectly well under water 



and turned down into a metallic sumph let 
into ihe bottom of the dock, so that it 
may be perfectly drained by the pump, for 

The ensine, Fig. 2578, is of the horiumtal 
high speed type- The crank shaft, piston and 
piston rods ate of steel, the cross- head and 
guide block are in phospher bronze, the bearings 
have large wearing surfaces and the fly wheel 
is turned and lialanced. 

The cost of a pUnt consisting of nine 
engines and centrifugal pumps, six gun-metal 
inlet valves wilh spindles, hand wheels and 
accessories, thirty sluice *-alves, spindles, etc., 
a loconimive boiler of about 75 effective horse- 
power, with iittings and all steam and other 
pipes and connections, is about ... ^£2250 

The cranes on the side of the docks are 
t-ahialile under many conditions. Illustrations 
and descriptions of most kinds in general use 
will lie found on reference lo Section II. of 



Steam cranes, which take their supply of 
steam from the main boiler, are frequently 
preferable to hand-worked cranes. 



CENTRIFUGAL PUMPS AND ENGINES COMBINED, of the typ s 

Figs. 2566 and 2567, fixed in water-tight walls, are sometimes preferred to those now ref rri.d 
to, all being supplied with steam from one boiUr. 



APl'LEBY'S HANDBOOK OF MACIIINRKV. 



APrLKBY'ti HANOBOOK OF MACHINERY. 



Fig. 25S2. 

SCOOP WHEELS.— A llhoiigh the more compact and less cosily centrifugal pimip has 
largely superseded machinery ofthis kind for raising laigequaiHiiies of water charged with vegelalile 
and other matter, a well designed scoop wheel working on a lift not exceeding 4 or 5 feci, 
compares favourably in cost ofworking and maintenance with ihe more modem appliances. 

The machinery illustrated by the diagrams Figs. 2581 and 2582, has worked for many years 
on a very low consumption of fuel and an almost total absence of repair. 

Hie scoop wheel is built of wroi 
(about 22,000 gallons) of water per min 
quantity to a greater height. 

The diameter of the wheel is 24 feet, the width is 4 feet and the blades are curved as shown 
in Fig. 2581 to enter the water easily and free themselves >^P<1I)' ; they are shnmded by wrought 
iron plates on each side which arc carried into the centre. The wheel is carried on a wrought 
iron shaft with heavy pedestals and gun-metal bearings and is driven liy a spur ring on the inner 
side which gears with a steel pinion on the engine shaft. 

The sectional areas of the inlet and delivery culverts are proportioned to give a speed of flow 
corresponding, as nearly as possible, with the speed at which the blades (ravel. 

The engines are compound with jet condenser l^hind the low pressure cylinder ; the high 
pressure cylinder is sleam jackettcd and filled with ^^cyer■s expansion gear which is adjusted, 
whilst the engine is running, to brine (he consumption o'f s(eam mlo exact relation with the dulv 
in water lifletl. 

The boilers are of Cornish type (Fig, 1522, Section l) with Galloway tubes in the 
internal flues, and are complete wiih all fillings, sleam pijH's and accessories. The working 
pressure is 8c 1()S. per square inch, and one Imiler suftices excepting in flood times. 

The cost of this iDachiaery is about £iBso 

The cost of building;, including foundations, engine and boiler house, brick chimney 
about 60 feet high, store for about 60 tons of coal, casing for ihe scoop wheel, etc. was about ^71x1 

But this item is so much aflccted by the nature of fnundalion.-;, cost nf malctials. ial»iirand 
other local conditions, that all these need 10 \k carefully CLinsidereil fur each instil Hal ion. 
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Foundatioiu for pumping stations. — Etiais in judgment on this important subject lead 
to so much trouble and expense, that it is difficult to overestimate the impv>nance of the machinery 
utd foundations being suitable for the strata on which they must be erected. 

Many instances could be mentioned where large sums of money have been wasted, simply 
by attempting to use machinery which would be highly economical if the strains could be 
distributed over a sufficient area, but which fails to be by the reason of the excessive cost of 
maintenance due to insufficient foundations. Such results can almost always be avoided when 
the local conditions have been studied with a view to the proper distribution of strains. 

PULSOMETERS raise water and many other fluids (or semi-li<juids) to any height 
up to So feet or more, and under widely diflering conditions, some of which are illustrated by 
Figs. 2585 to 35S8, and mentioned in the 
following descriptions : — 

The action of the puUometer will 

be understood by reference to the seclioiud 
diagram. Fig. 2583, which shows that the 
pumping action is due lo the vacuum 
created alternately in the chambers AA by 
Ihe steam being rapidly condensed when 
brought into contact with water. 

To obtain this result steam conveyed 
by the pipe K and admitted by the ball 
valve I — forces the water accumulated in 
one of the chambers A through (he dis- 
chaige chamber F. 

The vacuum created by condensation 
draws over the ball valve I, and opens 
the admission of steam to the other 
chamber which has been filled by the 
ingress through the valve E. The 
direction of the arrows shows how the 
cyde of operations is repeated. 

The suction valves E are of the 

grid, flap, ball, or other type, as required 
for the liquid to be raised ; but the grid 
valve is the best for most liquors, and for 
that reason is selected for illustration. 

The pressure o( stewn at the pump 
should n^t be less than 30 to 30 11^ per 
square inch for lifts up to 20 to 40 feet. 

For lifts between 40 to 80 feet vertically, 
the steam pressure required is 35 to 50lti5. 
per square inch. 

An automatic expansion valve, 
represented by Fig. 2584, can be fixed 
to Pulsomelers of not less than 10,00c 

rillons capacity, above the ball valve I, 
Ig. 35S3. This valve effiK;ls a saving ol 
40 10 50 per cent, in the consumption of 
fuel, which amply repays its extra cost il 
the pulsometer is at all continuously 
employed. 

The above-named economy closely resembles that obtained bj- the use of automatic 
cut-off valves in connection with steam engines, to which reference is made at page 3 (and 
elsewhere) in Section I of this series. 

Petition of pulsometer.— H should be as near to water level as convenient, and the suction 
should, in no case, exceed 10 to 1 5 feet vertically. The length of horizontal pipe is not very 
material provided that the diameter is ample, and the joints are perfectly tight. 



i'"iS- 2583' 
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Capacities and teste.— The capacity is based on deliver)- to a toial height of zo feet, and the 
)pcr allowance must be made if thai height of delivery is exceeded ; but all pulsomelers are 
,ted lo a head of 8o feet, and the duty perfumied is carefully noted. 

Spare parte, consisting of neck piece and lall, mblier valves, air valves, and rubber fillings 






the pumping eflkiency for a long time. 



lo the appliai 



o be supplied, the imder- 



The quantity, nature and temperature of liquid to be raised per hour. 
The heights of suction and delivery. 

If steam is supplied from an existing boiler, the pressure at I Fig. 2583 should be stated. 
Prices of Pui.someters and Accessories. 



! 

Capacity, gallons per hour ... 1 3800 


6coo 


10000 13000 


17000 


1 
28000 40000 


S20O0 


Diameter of steam pipe inches J J 


i 


i > 


u 


■1 ; ih 






3i 


4 ' 44 


5 


« : 1 




,, delivery „ 
Price of puls^meter, Kig. 2583 
,. expansion valve.Fig.j584 


^■8 


11 


/■a 15^1010 


/K 


t 


6 


k. 


„ foot valve 


h 


.£2 IS 


Ci 5 C^ 


%'\ 


£(> 


£9 


jfio 


„ spare parts 


^2 15 




A li/sio 


£9 15 


£ih 


i^tu 


Apprux. measurement, cubic feet 


81 


10 


15 20 


30 


50 


70 


105 



The cost of packing for shipment and delivery f o.b. is about 5 per cent. 
Prices of pipes aod fittings, flexible steam hose, etc., will be found further on. 

PULSOMETERS FOR PUMPING CHEMICAL LIQUORS, or thosj 
carrying a large quantity (15 to 40 per cent,) of foreign matter, the valves and — for some 
purposes —the cases are made of materials which will not be all'ected by the liquid to be raised. 
If full details — such as lhc)se mentioned under the heading of " Information required "—are 
given, there is usually little difficulty in designing the appliances and estimating their cosL 



APPLEBV'5; HAKDTSOOK OF MACIIINEKY. 86 

PULSOMETERS FOR DRAINING TRENCHES, QUARRIES, 
MINES, etc. may be suspended from the timbering, as shown in Fig. 2585, oi from a crane 
in ihe nuinner indicated tn Fig. 1555, or in any way convenient for lowering id follow the depth 
of excavation. The piilsometet works aiilomatica.lly and continuously vvilbout attention, and can 
be instantly re-started after it has been idle for an indefinite period. 



last referred to, or LI may be fixed alongside ibe source of supply, steam being taken from an 
existing Ix.der or from one provided for that purpose. 

For pumping out ships' tanks or leakage in graving docks, the pump is usually fixed in 
the position most convenient for attachment of the suction connections to the tanks or parts to 
be drained, the delivery pipes being carried in the direction desired for dischaige. 

For distributing liquors in chemical works, tanneries, etc. the pulsometer may be 
suspended from a light overhead crane or from a jenney which travels on a rail or girder supported 
on brackets arranged to command the work to be performed. 

For irrigation, domestic nrater supply, and many other purposes, the pulsometer is fixed 
at, or near, water level as shown in Figs. 2587 and 2588, the delivery pipe being carried to 
the point which presents the best fedlities for distribution. 

Ptilsoineter with portable boiler. — A pulsometer suitable for a total lift of 40 feet vertically 
is fixed on a bracket attached to the boiler ; it is, however, easily removed for use in the 
manner shown in Fig. 2585 or suspended from a crane jib. 

The boiler is of the vertical type (see Fig. 2587) with cross tubes in the tire box. and is 
complete with chimney and all usual furnace, steam, and feed water fittings — including an 
injector or a feed pump. The steam connections between the boiler a,nd pulsometers {not 
included in the price) are wrought iron pipe or flexible hose, as convenient. 

A boiler of the locomotive type is jjenerally used for the steam supply to the larger sizes 
of pulsometers. 
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Price of Pulsometkf 


. WITH V 


ERTICAL 


BOII.ER. 






Capacity, gallons per hour 

Price of pulsometer only ... 

,, ,, and boiler on wheels 
,, ,, ,, without wheels 
,, water and steam pipe for 40 ft. lift 


900 
;^8 

£a^ 
£ao 
£2 


2000 

£('9 
£60 

£3 5 


3800 

£/s 
£is 
£s s 


6000 

£2A 
£^12 

£9S 
£7 5 


lOOOO 

;^32 

£ho 

;£"ii5 
£9 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

Water pipes, bends, etc. for Pulsometers. — The following prices for stock sizes are given 
for convenience in estimating the approximate total cost of the plant. 

The cast iron pipes have faced flanges and are made in lengths to suit the purpose for 
which they are required ; lengths of 6 feet and 9 feet are usually ready for immediate delivery. 

Wrought iron pipes have flanged joints faced and fitted and bolt holes drilled to template. 
These pipes are made in long lengths, so that there are comparatively few joints. 



Prices of Water 


Pipes for 


. Pulsometers. 








! 

Diameter of pipe ... ...inches '\ 2 


2i 


3 


3i 


4 


5 


6 


7 


8 


Prices of C.I. pipes 6 feet long ... 


6/- 


7/- 


8/- 


9/6 


12/6 


16/- 


20/- 


27/6 


30/- 


„ ») 9 feet ,, 






12/- 


14/3 


18/9 


24/- 


30/- 


39/6 


40/- 


,, ,, bends each .. 


4/3 


s/- 


6/9 


7/3 


8/- 


10/3 


15/- 


27/- 


30/- 


, , Wrought Iron pipes per ft. 


1/3 


1/6 


1/9 


2/- 


2/6 


3/6 


4/8 


7/9 


11/- 


,, flanges ... ... each 


2/- 


3/- 


4/- 


5/- 


6/- 


8/- 


10/- 


12/- 


15/- 


,, malleable bends ... ,, 


5/6 


6/6 


8/9 


9/9 


12/3 


14/6 


239 


43/9 


55/- 


„ bolts, packing, etc. per joint 


1/2 


1/4 


i/io 


2/2 


2/4 


2/10 


3/8 


5/3 


6/6 



LIFTING TACKLE, FLEXIBLE STEAM PIPE, ETC.— As already 
indicated, the pulsometer may be suspended (or fixed otherwise) in any manner convenient, 
but — if it must follow the workings and a crane or suitable lifting tackle is not available the 
undernamed appliances should be provided : 

A hand power winch, pulley block, chain sling and best tested crane chain for a total lift of 
80 feet, also a length of flexible steam pipe to avoid the inconvenience of adding short lengths 
of steam pipe every time the pulsometer is lowered. 

Prices of Lifting Tackle and Steam Hose for Pulsometers. 



Capacity of pulsometer, gallons per hour 


lOOOo 13000 ' 17000 


28000 


40000 


52000 


Price of lifting tackle, per set . . . 


£10 15 ^12 10 ;^i5 10 


£26 


£30 


;^37 


Diameter of flexible steam pipe, inches 


4 1 


I 


li 


li 


2 


Price ,, ,, per foot 


2/ 2/6 


3/4 


3/9 


4/1 


5/3 


,, of set of 4 clips 


7/6 


10/- 


15/- 


18/. 


20/- 


30/- 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

BELT DRIVEN SEWAGE PUMPS.— Most of the pumps referred to in the 
preceding pages can be used for raising sewage or other foul liquids if they are fitted with valves 
which will not choke or be injured, even when pumping hard or gritty matter, but 
the pump now referred to (not illu.strated) is specially designed for this duty. 

A very successful arrangement for this purpose has been made in various sizes, up to 

about 55 inches internal diameter, and used permanently on .sewage farms, and temporarily 

during the construction or alteration of sewers, the completion of main pumping stations, etc. 

These pumps are driven by any of the ordinary types of engines illustrated and described in 

Section I. 

The pump is of the bucket and plunger type, with special facilities for repacking the 
bucket and for examining the suction valves. 

The suction valves are so constructed that neither the seatings or faces are injured by 
closing on hard substances, thus insuring a water tight joint and efficient action. 
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■ 2590- 



Fig. 2592. 

MURRAY CHAIN PUMPS, 

Figii. !59^ (0 2592, are extremely simple 
in cunslructlon, and well adapted for 
driining sewers, coffer dams, siimphs, 
or where the water is highly charged with 
sand, gtavel, mud, or other solids. 

The chains and iifis are steeled and it 
will be seen that there are no valves or 
packings liable to injury when pumping 
Fo„l „, sriU, n,U„. 



Construction. — The barrel is rectangular and is formed of cast iron in lengths of 5 feet 
with flanges for bokinpti^ether, as shown in Fig. 2590. The lift Dl works in the pump case A ; 
the positions of the lifts, when the endless chain to which they are hinged has passed the 
discharge trough, are indicated by D2 and D3. 

If the pump is choked by any floating substance it is quiclily cleared by reversing the 
traverse of the chain which causes the lift to fold, as seen in D3, and release the obstruction. 

Closed bock pumps. Fig. 2592, are constructed as above described, but the descending 
chain and lifts are enclosed in a wrought iron case, and are usually adopted if men must be 
below when the pump is at work. 

Pumps of larger dimensions than those specified have double chains and geared heads i 
they ate nut lahiilaled, but rant;- from 2000 to about 4000 gallons pet minute capacity. 
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The driving power is transmitted to the chain drum shaft by belt direct, as shown in 
Fig. 2592, or through intermediate gear as in Figs. 2590 and 2591. An extra charge is made 
for the intermediate gear if the pump is less than 40 fett high. 

The cost of a pump of the capacity and height of lift required may be estimated by 
taking the price for the pump and for the extra height of lift, adding not less than two feet for 
the intake below, and the discharge trough, etc. , at the top. 

Prices of Murray Single Chain Pumps. 



Dimensions of pump inches 


8x4 


10 X 5 


12 X 6 


14 X 7 


16 X 8 


Approximate capacity, gallons per minute 


500 


700 


1000 


1300 


1600 


Price of closed back pump for 10 feet lift 


/40 


£sz 


£^s 


£90 


,, ,, each extra foot 


£2 15 


£}^ 


£\ 5 


£Ar 17 


£5 10 


,, open back pump for 10 feet lift 


;^36 


;^55 


£(^^ 


£72 


,, ,, each extra foot 


£2^ 


;^3 


£z 12 


£^2 


£4 15 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

CHAIN AND DISC PUMPS of the construction Fig. 2593 are much used for 
raising water and other liquids and, as each disc becomes, in turn, a traversing retaining valve, 
the pump deals successfully with insoluble matter in suspension. The pump illustrated has been 
used for years in a cement works for pumping " slurry. 

The pump head, to which the rising main is attached, is of cast iron and is fitted with 
gun-metal bearings which carry the chain drum and driving pulley or spur gear, as the case may be. 

The risings main is made in lengths convenient for the work, the bottom being bell mouthed 
and is above this, slightly less in diameter than the upper lengths. This part of the pipe is 
bored to the diameter of the discs which are connected by the chain and retain the liquid until 
another disc has entered the barrel. 

Pump head with intermediate gear. — This construction is adopted for high lifts or for 
working in connection with a high speed engine, or other motor ; the cost is given below. 

The subjoined prices include the head with discharge trough and driving gear, rising 
main, bell mouthed at the bottom and bored, as described, discs, chains, etc. for a lift of 10 feet, 
also the cost per foot of pipes, chains and discs for depths exceeding 10 feet. 

Prices of Chain and Disc Pumps. 



Diameter of barrel inches 


3 


4 


5 


6 


7 


8 


Approximate capacity, gallons per hour 


2500 


5000 


7500 

£24 


IIOOO 


14000 


180CX) 


Price of pump for belt only 


£17 


£22 


;^33 


4,36 


£40 


,, ,, with intermediate gear 


;£'20 


;^2S 


^28 


£3^ 


£42 


£4S 


,, forpipe, chain and discs, extra depth, per ft. 


11/. 


13/- 


17/- 


21/- 


25/- 


30/ ■ 



CHAIN AND DISC PUMP WITH ENGINE AND BOILER.— The engine 
is horizontal or vertical, and the pump gear is driven by a pinion on the end of the crank shaft 
••s in Figs. 2516 and 2517, or by belt or rope as may be convenient. 

The prices include the engine and boiler, pump head and driving gear, pipes, chain, 
discs, etc. for the depth mentioned. The cost per foot for extra height of lift is as above, unless 
increase in engine power is required. 

Prices of Chain and Disc Pumps with Steam Power. 



Diameter of barrel .. 

Price of machinery for 10 feet lift 

it )> >» 25 )) 


3 
£76 

£»s 


£to 
£90 


;^IOO 


6 

£ios 

;^I20 


7 
£112 

£130 


8 

;fl20 
£142 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 
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STANDARD CHAIN AND DISC PUMPS, for moderate lifts are as represenied 
in Fig. zj<i4, bill provided with gun-metal bearings for the disc shaft, and pulley for driving 
strap in heu of the handle. 

Prices of Power Driven Standard Chain and Diw Pumps. 



Diameter of barrel inches 

Price of pump iz feet under spout 
., extra length pet foot 



The cost of packing for shipment and delivery f.o.b. is about 5 per c 



Fig- 2594- 



Fig. 2S95' 



HAND POWER CHAIN AND DISC PUMPS, Kigs. 2594 and 2595, worked by 
manual [mwer, are used for raising clear or turbid water, liquid manure, sewage, etc. The 
construction is the same as Fig. 2593. 

The double standard pump Fig. 2594 is neat in appearance and the enclosed downcast 
protects the worker. 

The prices include the head and driving gear, chain and discs and rising main with bell 
mouth Ixttlom for a height of 12 feet under the spout ; but this length can l>e increased at the 
rates respectively mentioned. 

Prices ok Double Standard Chain Pumps, Fig. 2594. 





rel ... 






^ 


2i 




34 


Capacity, gallo 
Price of pump, 


s per hour 






800 




1500 


r;o 




spout 




;£4 5 


A 15 


^5 5 




extra length 


perf™, 






5/3 




7/4 



Prices of Open Back Chain Pumps. Fig. 1595. 






Diameter of barrel inches 

Price of pump, 12 feet under spout 

„ „ extra length, per foot 




1 


4/3 


5/3 



The cost of packing for shipment and delivery f o.b. is about 5 pet ci 



Al'I'LEBY'S HANDBOOK OP" MACHINERY. 



HYDRAULIC RAMS. 



HYDRAULIC RAMS. — Fig. 2596 represents one of several forms in which Ihe 

lii'diaiilk r.iin is made fur providing a constant supplv' of water for small towns, man^ons and 

uiilL.iildiii^s, factories, railway staii')ns, etc. The necessary power is obtained by utilising a 

given volume and fall of water for forcing 

and height. To accomplish this, the drivii^ 
water is passed through a cast-iron air-tight 
chamber provided wilh an air vessel and 
valves of the areas suitable respectively for 
the large quantity of driving water, and 
the restively smaller quantity of water 
delivered at the height and dislance requited. 
The hydraulic ram is entirely automatic 
and almost noiseless in action and works 
continuously without attention. The work- 
ing parts are of hard gun-nielal, and run 
for an indefinite time with very small 
expense for maintenance. 

The duty of hydraulic rams cannot 

be defined until all the circumstances are 
known, the quantity raised varying in 

Eroportion with the ^11 of drive water and 
eight of Unal deliveiy, but the following 
remarks on approsmiate proportions, 
afford general information on this subject. 

Approximate proportions of hydraulic 

rams.— In estimating the size of ram 
required for a given duty in height and 
distance delivered with a given volume 
of drive water, it may be assumed that : 

About one-seventh part of the water 
flowing into the ram will lie raised to five 
pj „q6 '''"<^* t'l* *'^'G*'t °f f^" fr""^ '""^ stream or 

^ * spring to the ram, or that : 

About one-fourteenth part will be raised to ten times the height of fall. 
It follows, therefore, that with a supply of 50 gallons per minute and a head (or fall) of to 
feet, the ram will deliver about 7 gallons per minute to a height of fifty feet, or 34 gallons per 
minute to a height of too feet, and so on. The length of horizontal delivery pipes is almost 
immaterial provided that they are of ample diameter. 

A ram may be used where the fall does not exceed 18 inches, but the greater the fall the 
smaller is the quantity of water run to waste. 

Site for fixing. — In selecting this, care should be taken to secure a continuous supply of 
driving water and a free escape of the waste. 

In cold climates it is convenient to fix the ram in a pit or to surround it by a house to 
protect it from frost, dust, etc. ; the supply and delivery pipes being laid at such a depth below 
the surfece as will effectually protect them from frost or from damage by passing vehicles. 

The rising main should be as straight as possible, unnecessarily sharp bends being avoided. 

Approximate prices.— As already Indicated the cost of a hydraulic ram cannot be 

accurately determined until all the working conditions have been examined, but the following 

prices of rams of dimensions in common use, in conjunction with the remarks on capacity in 

relation to fall, may be useful. 

The under-named approximate quantities are raised in 24 hours, to a height of 100 feet, 
according to fall. The prices do not include the lai^e stop valve on the inlet pipe. 

The spare parts include all that are subject lo wear, such as spare dash valves and 
ruhlwrs for valves, and will suffice for a considerable lime. 
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Prices of Hydraulic Rams, Fig. 2596. 



Approximate capacity, gallons 


per \ from 
... / to 


500 


1000 


2000 


4000 


8000 


50000 


24 hours, 100 feet lift ... 


100 


200 


400 


800 


1600 


8000 


Diameter of drive pipe . . . 


... inches 


I to ih 


if to 2 


2ito3 


34 to 4 


5 to 6 


7 to 9 


Trice of ram 


, . , , , , 


^10 


£l^ 


;^i8 


;^26 


£40 


;^IOO 


,, spare parts 


... 


£3 


£4 


;^5 


£6 


£S 


£20 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

HYDRAULIC RAM PUMPS TO WORK WITH IMPURE DRIVE 
WATER. — Another form of ram pumps (not illustrated) admits of the use of impure or foul 
drive water for raising the pure water without possibility of contamination. 

Prices of Hydraulic Ram Pumps for Impure Drive Water. 



xYpproximate capacity, gallons 


per 24 hours, \ from 
j to 


2000 


4000 


8000 


50000 


100 feet lift 


400 


800 


1600 


8000 


Diameter of drive pipe 


... inches 


24 to 3 


34 to 4 


5 to 6 


7 to 9 


Price of ram pump 


... ... ... 


;^28 


£40 


£60 


;^i5o 


,, spare parts ... 




;^5 


£6 


£S 


;^20 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



BORE HOLE AND TUBE WELL PUMPS. 



PUMPS FOR PETROLEUM WELLS are generally similar to that illustrated 
by Fig. 2597. The prices rekte to pumps of from 2 to 3 inches internal diameter with a stroke 
of about 5 feet, constructed as follows : — 

The pump. — The barrel is of gun-metal, with the necessary valves, etc. The pipes are 
of wrought iron with flush screwed joints, and the rods reach from the pump to the surface. 
The head is of cast iron, with cast iron cover and stuffing box. 

The head g;ear consists of a quadrant or "Bob" lever, with steel tension bars, steel 
gudgeons, pedestals and gun-metal bearings similar to that illustrated in Fig. 2506, wrought 
iron connecting rods, wrought iron joints for sweep rods and provision for counterbalance. 

Motive power. — The cost of a steam engine and boiler, with accessories and pulley or 
provision for attachment of sweep rods, is usually from ... ... ... ... ;^200 to ^"300 

Horse gear, with pulley or intermediate motion and accessories cost about ;^25 to £40 

Prices of Pumps for Petroleum Wells. 



Diameter of pump 


... inches 


2 


2h 


3 


Price of pump for a depth of 


200 feet 


£Ss 


;^IOO 


;^IIO 


•• •« %• >•• • 


300 » 


£ios 


;^I20 


£i3S 


99 *9 99 ■■• 


400 „ 


£i2s 


£145 


£i(>o 


j> j» » J ■ • • 


500 ,, 


;^'I40 


£^75 


£^90 


9 9 * 9 9 9 * 


600 ,, 


;fi6o 


£iss 


£220 


>» ) ) 5 ? 


700 ,, 


£i7S 


£20$ 


£24^ 



The cost of packing for shij-ment and delivery f.o.b. is about 5 j.er cent. 
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BORE-HOLE WELLS AND PUMPS.-A steady supply of 
by boring in carefully selected ground and inserting the pHnip and nshif^ mai 

or by putting down a lining tube and susptniiinj, . 

the pump as illustrated in Fig. 2597, the object, ' 
in tioth cases, being to maintain the buie and 
effectually shut out iinpiire surface water. 



mUs.— lk>re holes are made 
of all diameters from 2j to 34 inches and lo ihi.' 
depth necessary to reach the H-atei-bearing strata ; 
they are put down in much less lime and at far 
less cost than wells of the oidinary type (Fig. 
2517, etc.) and — within certain limits — the latter 
the diameter, the lietter should be the results. 

Cost of water supplT. — Enormous quan- 
tities of water are raised from these wells at a 
cost — including fuel, labour, and contingencies — 
rarely exceeding one penny per 1000 gallons. : 

Deptk of weUs. — The bore-hole is usually 
driven through the water-bearii^ strata, as seen 
in the engraving, instead of just to it, as in 
ordinary wells. Increased depth frequently 
doubles the supply, and is attained at little 
additional cost 



other conditions, but they can be made of 3 K 
inches diameter in most water-bearing 
B depth of 40 to 50 feet, at a cost of al 
per foot, increaiiing to 12/- to 14/- fo 
depths. 

The cost of lining tubes of usual di 
will Ik; found at page 119. 

BORE-HOLE PUMPS of the type Fig. 
2597 are single acting, and are attached to the 
lower end of a wrought iron rising main pipe 
with screwed joints, flush inside and out. 

The pump rods (guided at intervals by turned 
and bored ^uartis) are of wroueht iron of special 
quality, with improved joints which cannot 
become loose. The (op of the rising main is 
secured to the base which carries the putnpii^ 
gciir or direct acting engine, as the Case may be. 



a 



The pump he&d gear may lie driven 
steam, ciltle, or other power in connection « 
a crank, or a Quadrant ( " Bob lever " ) similar 

The most aatisbctory mode of drivii^, how. 
ever, is by a direct-acting high-pressure engine, or 
a compmuid and condensing engine tixed directly 
over the liore and coupled to the pump rod. 

Cost of bore pumps. ^Although this cannot 
be ascertained until the dimensions, point of 
delivery, nature of plant, etc. have been deter- 
mined, the following approximate prices of 
pumps, to d'Hliver at the surface, may be useful 
as a basis for provisional estimate ; it will be 
understood that ihe dimensions given on the 
next p.iRe are frequently very largely enceeded 
both 111 diameter and depth of pumps. 
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Prices of Bobb-hol. 


PUMPS 








Internal diametet of pumps .,, [nches 

Capacity, gallons per hour 

Depth uf pump ... feet 

Trice of „ 

„ for extra, depth ... per foot 


J. 

24/- 


S 
3500 

27/. 


6 
5000 

30/- 


7 

^^■240 
35/- 


8 

8500 

& 

4S/- 



Thec< 



t of packing for shipment and delivery f.o.b. is about S per cent. 



HAND POWER BORE PUMPS, for domesti 
tttought iron lining tube for bore of four inches diainele 
diameter, giiii-nietal working barrel of 2j inches internal di 
of the type Fig. 2598, all fitted ready for erection. 

Tlie price of pump above described for a depth of 30 feet 

TUBE WELL PUMPS illustrated by Fig. 
2598, always provide a supply of water where the 
ordinary process of well sinking or Ixiring would be 
successful, and even where these would fail or present 
difficulties, as in quicksand. The short time in uhich 
a lube well can be available for water supply is also a 
strong recommendalion, more especially where only 
temporarily required as in expeditions (such as that 
referred to below) where the sanitary conditicms are so 
largely influenced by an amp'e supply of water. 

The water bearing strata suitable for tube wells 
are the coarse sand, gravel and chalk formations. The 
tube cannot be driven in rock and, as is well known the 
results in clay and marl are rarely satisfactory. 

Portion of pumps. — If the water is always within 
25 feet of ground level, the pump is fixed at the surface ; 
below that level, the pump must be in the tube at (or 
near) water level as shown in Fig. 2597. 

The pump Fig. 2598 is one of a nvmiber which were 
successfully used during an expedition in l>arfur. 

The tube well staff were natives and the requisite 
nutnber were sent in advance with tube driving apparatus 
similar to that illustrated in Fig. 2600 to provide the 
water supply at the site for the next camp. The rest of 
the staff remained with the camp and (when it was 
broken up) the pump, tubes, etc. were withdrawn for 

Artesian sappl^. — Where water is obtained by 
simply driving a lube to the water bearing s 
supply is controlled, by a cock or valve at a c 
height above the surface. 

Capacities of tube well pumps. — These vary 
widcl)' and are affected by pumping power relatively 
with the height of lift and (of course) by the strength of 
the spring nhich yieliLs ihe supply, but under favourable 
conditions the quantities i^ven in the table of dimensions, 
prices, etc. will lie a|>i]ruKimate1y correct. 

Supplies beyond the U4Mci^ of a single pum[>, 

or where the water licaring capacity of the strata is 
weak, arc obtained by ilriving a number uf tubes. These 
are frequently connected at the sur&ce bj- pipes, to a 
pump driven by steatn, wind, animal 01 manual power. 



and similar purposes, consist of 
internal pump pipe of three inches 
leter, pump rods and pump head 



ta, the 
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TUBE WELL PUMPS of the type Fig. 2598 consist of a pump head similar to that 
i]lii5lrated, a steel pointed perforated driving tutie and wrought iron rising main with screwed 
steel socket connections for a total lift of 15 feet. 

A spare steel driving point, as shown in Fig. 2;9g. with perforated tube about 3 feet long, 
or one with a sand strainer which is !>onietimes required. 

A special metal perforated tube is only necessary where the soil or water corrodes iron. 

For prices of steam and other dnving gears for pumps, see pages ig to 37. 
Prices of Tubh Wei,[, ["umps, Fig. 2598. 



Diameter of drive tube, inches 


.. 


11 


2 


3 


4 


Approx. capacity, galls, per hour 
Price of tube, with drive point. 


150 to 500 


2QO to 7t» 


300 to 1000 


5001OZ00O 


1000104000 


for 15 feet lift 


£• 10 


i2 


Iz 10 


Ci 


C^ 


Price of pump head ... 


£2 ,0 


{.I 


^3.0 


a 


£6 


Extra drive pipe, per foot 


1/3 


1/7 


2/6 


4/- 


SI- 


,. drive tube point, about 












3 feet long 


lj/6 


t, 


20/. 


40/. 


60/- 


„ with sand strainer 


221- 


35/- 


6s/- 


105/- 


,, special metal ... 


30/- 


35/- 


55/- 


80/- 


■"'■ 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



Fig- 2599' '■'8- '^°°- ^'8- 2^'- 

TUBE WELL DRIVING APPARATUS, illustrated by Figs. 2599 and 3600, 
consists of the driving head « hich is attached, in the first instance to the perforated drive luljc 
with steel piint and afterwards to the well tube, the ram or "monkey" and the well tube being 
supported by the tripod, as in Fig. 2600, or by other means, 

TUBE WELL DRIVING TRIPOD WITH WINCH.-Fig. 2600 represents an 
improved form of those used in the expedition referred to on the preceding page, for putting 
do»n and withdrawing tube wells for water supply, and consists of tubular wrought -iron tripod 
with feet to take a bearing, one li:g lieing jinivided with a winch which is used for raising the 
monkey in driving and for drawing lubes when required. 

A cross head with loop for a pulley block connects the legs at the upper end, and as will be 
seen, they are undamageaole and easily erected or removed. The apparatus is complete with 
lifting block, rope or chain, monkey and driving cap to attach to the drive tube. The drive tube 
is not included, but the cost of each size will bt found in the preceding table. 
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For temporary use, a limber tripod with sepnmle hand-poT/er winch, similar to Fig. 2320 
(Section ir. ) visually answers every purpose, the drive lube tackle being as illustrated hy Fig. 2599. 

The driving apparatus, Fig. 2599, comprises the guide bar, monkey and driving cap ; 
the top of the guide bar is supported by rovigh timber frame or tripod. 

For withdrawing; tubes, the lifting rope or chain is simply attached to the tube below 
the driving cap, and drawn out hy a winch or pulley blocks. 

Prices of Tube Wei,l Driving AppARATtrs, Fig. 2599 and 2600, 



Internal dia 
Price of dr 


meteroftube ... 
ving apparatus .„ 


inches ij 

Fi;;. 2600 £is 
,. 2599 £2 io_ 


£4 


ii 


i.o 



The cost of packing for shipment and delivery f.o. h. is 5 per cent. 

Pioneer tube wells. — If the water- bearing capacity of ground is unkncswn, it may 
(in many cases) be ascertained at quite a small cost by driving a small tube, as illustrated by 
P^. 2601, beforea well or bore of the dimensions required for the permanent supply is put down. 

TUBE WELL SINKERS TOOLS in lock-up box, to specification A frequently 
suffice ; but where no mechanical assistance for screwing, etc. can be obtained, the tools to 
specification B should be provided. 

Specification A.— The tools consist of a shell, 40 feet of tube rods, two pairs of tongs for 
rising main tube ^nd two pairs for sockets ; a hammer, file and handle, steel chisel, screw 
wrench, plummet and line, oil feeder and a supply of oil, wipiiigs and white lead for joints. 

Specification B comprises all the above-named tools and a set of screw stocks and dies 
with taper and plug taps, wrench and tulie cutter and duplicate cutter. 
Prices ok TtiBE Wei.i. Sinkeks Tools, 



Internal diame 
Trice of tools 


er of tube inches 

to Specification A 


^§- 


I 


k 





The cost of packing for shipmi 

ROTARY AND COLONIAL PUMPS. 

ROTARY PUMPS of the 

construction indicated in Fig. 26o>, 
' to work hy stcain or hana power, 

are used for raudng water fot 
domestic, manufacturing, or horli- 
' cultural purposes, and fur pumping, 
oil or other liquids not chained 
with insoluble matter. 

Piunpins capacity.-The quan- 
tities given l>elow are obtained with 
aspeed of 50 revolutions per minute, 
but higher or lower speeds give 
I proportionate results. Pumps of 

lai^er capacity than those meii- 
/ tioned, or combined engines and 

' pumps, are made to fulfil the con- 

ditions requited as to quantity, 
; height of lift, etc. 

1^ Power-driven pumps kv com. 

plcte with fly wheel or pulley for 
driving by strap, rope, or messenger 
chain, and with foot valve. 
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Prices of Rotary Pumps, Fig. 2601. 



Capacity, gallons per hour 








700 














il 










Price of power-driven pump 










A-i 




/:.o 


„ hand-power 




/.i.o 












Exlra for air vessel ... 




s/- 


(./. 


11- 


91- 


13/- 


IS/- 



The cost of packitig for shipment and delivery f.o.b. is 5 per cent. 

THE DOWNTON ROTARY SHIP'S PUMP OR FIRE ENGINE, 

Fig. 2603, has been generally used for many years by H. M. Navy and in the Merchant Servict, 
and is made principally of gun metal. A treble crank works three buckets, rods, and slides, 
and ibe suction plate and " goose neck " are so arranged thai vratcr may be drawn from the sea 
or from any one of three or six compaitmenls. The pump is supplied with a heavy fly-wheel 
and wroughl-Iion handles, as shown in (he engraving, and may he driven by manual power or 
by a messenger chain from the steam winch or donkey engine. 



Fig- 2603. 
Prices of Downton Rotary Pumps, Fig. 2603. 



Diameter 01 pump 

Jehvlrvhos. 


. inches 


4» 




s4 


6 


7 




H 


■I 


2* 






Capacity, galls per hour... 


, aboul 


ft. 


r 


3?50 


g^ 


ao 






lA 


fCS 






4^ 


',', ,.6 ^ 




/,( 


a 








,. nicssunycr chain H litti 




jo/- 


3. 


"'- 


4y- 


so/- 



APPLEBY'S HANDBOOK OF MACHINERY. lOO 

THE NAVY ROTARY PUMP is similar externally to Fig, 2603. bvit improvements 
have been made in the internal construction, and as will be seen from the subjoined lists, the 
duly is higher than that of the Downtonpump. The suction plate as nsually supplied is arranged 
for drawing from the sea, or from any of three compartments. 

Prices of the Navy Rotary Pump. 



Diameter of pump 

delivery hose 

Capacity, galls, per hour 

Priceofpnmp 

suction plate, 3 compartments 


... inches 


f 


4i 
4000 


54 


7 
34 

IF 



The cost of packing for shipment and delivery £o.b. is 5 per cent. 

DUPLEX COLONIAL PUMPS,— Fig. 2604 illustrates pumps lo work by cattle or 
engine power which were originally designed for raising the water supply for cattle when 
travelling in the interior of Australia. 

Most of the localities where these pump were put down were far distant from inhabited 
districts and it was essential that they should be self contained, strong enough to withstand the 
roughest usage, and that all parts should be easily accessible for examination. A reference to 
the engravings and the folIowiM laief description will show how these conditions have been 
completely fulfilled. 



Fig. 26a4A. Fig. z6o4- 

The duplex pumps consist of a pair of barrels fixed diagonally to one of the standards 
which are bolted to a strong cast-iron base plate of box section. The trunl; plungers are fitted 
with gun-metal bushed glands and the pump connecting rods are driven from the crank on the 
end of the main shaft. 



>nth. 



Pumps worked by belt have 
'- • -shaft. 



wheel on the main shaft, driven by pinion and pulleys 
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For working; by animal or manual power the spur gear and pulleys are oniiited and 
■ etown wheel, with four pockets for draft poles (Fig. 2604A), is carried on the vertical beating 
' " 'on to the pumps through [he bevil pinion shown in the engraving. 



Suction and delivery 

the valve box ; the deliierj' pipe 
with a flanged outlet. Fot prices 



— The suclion pipe is fixed lo a branch with flange below 
slay between the two standards and is also provided 
s see pages 125, etc. 



Prices of Uui'i.E 


Colonial Puhi's, 


Fig. 2504 






Diameter of pump barrels 

pipes 

Approx. capacity, gallons per hour 
Price of pump driven by belt, Fig. 260 
„ to work by cattle 

„ cattle poles 

Approx. measurement 


inches 

■ 
cubic feet 


6 

22/. 
80 


7 

4l 

25/- 
90 


8 

i 

So 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

PORTABLE LIFT AND FORCE PUMPS DRIVEN BY CATTLE GEAR. 

— Fig. 2605 represents an arrangement of pumping plant to raise water from a depth not 
exeeriing 15 feet, for irrigation in India where it was necessary that they should be worked and 
maintained by natives. 



Tbe double-barrel pninps are of cast iro 
over each valve chamber ; the \-alves are of th 
discs and brass guards. 

The suction and de1i7ery connections a 
usually have flanged connec.ions. 



IS for portable pumps ; fixed pumps 
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The driTinC gvar, worked by tiio or more oxen, coi 
pinion, with disc pla,te and crank i>in on ihe upper side which 
The cattle poles are provided with Whipple tiees and serv 



of the latge spur wheel and 
;on tothe crosshead. 
draft poles when the pumps 



ri^e is mounted on four wheels la^er in diameter 
and provided with a swivelling fore carriage. 
Hie a.pprozini&te pumping capacities arc obtained with cattle travelling at a speed of 



p Portable Pum: 



i Cattle Gear, Fig. 3605. 



Diameter of pumps ... inches 

suction pipe... „ 

Capacity, gallons per hour, about 
Price of pumps. Fig. 2604 

,, without wheels, ., 



5000 to 7000 



The cost of pacltin;; for shipment and delivery f.o.b. is 5 per c 



DOUBLE-ACTING LIFT 

[PS of the Fig. 3606 raise 
(out 25 feet, and ate arranged 
ble height for supplying water 
ns, wayside walenng stations, 
Colonies, India and other 



The valves and workir^ 
rts can be taken apart 
r esamination and replaced 



removed. 

he suction pipe may be 

al (as indicated by dotted fines) 
.tried in any more convenient 
lion. A retaining valve should 
;ed on the bottom of the pipe 
; pump is to be kept ehargd, 
i's ready for work. The cost 
is is given below, 

tbree-wnj cock is only 
red for pumps which must 
:r into buckets or the basin, as 
as force to a height above the 
s. The prices tor this accea- 
and for the basin, with plug, 
low outlet and brackets, are 
separately. 

be prices of pipes and 

ngs will be found at pages 
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Pbcces of Cai.ifornian" Doi^Bi.F. Adisi; Pumps, Fig. 1606. 



Diameter of pump barrel inches 


2i 




^ 




6 




'i 






21 






360 








%■ 


Price of pump without Ihree-way cock 


;£4 


£4 'S^- 


£e, 15s. 


£8 n^ 


Extra for three-way cock 




21/- 






50/- 


handles 






56 




7/6 


basin and brackets 


17/- 




t 






for copper-lined barni 


6/- 


7/6 


10/6 


13(- 


.. foot-valve and strainer „ 


10,6 


11/- 


«/- 


13/- 


■4;- 



of packing fur shipniei 



V f.o.b. is about 5 pet c 



PORTABLE CALIFORNIAN PUMPS. -Fig, 2608 represents the pump moui 
on a barrow, bin othern ise ciinslrueted as desciil>ed un the preceding page- 1 he larger i 
are also fixed on a carriage with swivelling front wheel aiid double handles for six men. 

As 8 first aid Fire 
Engine the Califomian 
pumps have often ren. 
dered excellent service 
in extinguishing fires, 
although originally pro- 
vided for the numerous 
purposes for which pump- 
ing power is ordmarily 
required. They will raise 

depth ol about 25 feel 
and deliver a continuous 
stream to a height of 
about 50 feet, or horizon- 
lally to a great distance. 

The suction and 
delivery pipes may 

be of wrought iron or __ 
flexible hose ; the prices > 
of these and other fittings ' 

branches, etc. ' will b^ ' .., , ^ ,. ^__ „ , , _ ^ _ _ 

found at pages 123, etc. '■ __■"-' -~-"- . . _ .i"-^ 







l-RICKS OF 


Porta H 


IE Cai.iforn 


AN Pumps. 






Diam 


eter of 


p liarrel... 






... inches 




6 


Prici: 


of pump, 


fig. ;6:.7 

an four wheels 








^/^ 


« 


Extra 


for l^rtel 


copper Imcl 








45/- 


so;- 



The cost iif [jacking fur 



Prices of Cauf 


IRSIAN PlTMl- 


Karro 


V, F«. 


JSO8. 




Diameter of pump barrel ,,. 
Price of pump with handle 
Extra for barrel, cupper lined 


. .. 7/- 


il 


I, 
9l- 


, "/■ 


6 

14/- 
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WROUGHT IRON PUMPS. 





MINE OR DEEP 

WELL PUMPS repre- 
sented by Fig. 2609 are made 
for depths up to about 300 
feet and with open top as 
illustriLte<l or wilh closed top 
and stuffing box for forcing 
to a height above the surface. 
They are always specialty 
' rsigned and are rarely less 



than 



inches 



iually wilh long stroke. 
The pump head is of 
« rought iron and {if required 
for sinking in the first in- 
stance) the top leneth of 
rising main is turned and 
provided with a stuffing Ixis 
ivhich admits of the pump 
being lowered to follow the 

The cast iron working 
barrel is fined near to water 
le\-el and is provided with a 
door for nccess to the valves 
which, as will be seen, are 
of the Cornish type and suit- 
able for permanent service. 
The rising main is slightly 
larger in diameter than the 
pump and is usually of steel 
with feced flanges. 

WROUGHT IRON 
SINKING PUMPS, ot 

the type Fig. 2610, are made 
u ith single and double barrels 
and are used for raising water 
from deep workings m trench, 
mine, or other sinkings. 

The pump head is of 

wrought iron and the working 
barrel is of cast iron, with 

is lowered 10 near water lei el. 

The risinfr main and 
suction pipes are usually of 
steel, the iNiltom length 

' ' ' r being as shov 



in the 
the e: 



■ngra 



) follow 
n unlil another 
length is requited. 

The quadrant piece is of 
wrought iron and is complete 
with wrought iron worlc to 
attach to the tod for connect- 
ing to an intermediate gear, 
sec Tig. 252:. 



w 
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DOUBLE BARREL WROUGHT IRON PUMPS, Fig, 2612, to work by 
steam or hand power, are adapted for pumping from a cleplh not exceeding 28 feet from the 
surface, and are much used for clearing water from foimdatiuns. 

A pair of cast-iron barrels, with doors lor access 10 valves, are attached to a wrought 
iron pump head, which carries the rockii^ lever for working the pumps. The buckets are of 
cast iron packed with hemp, and are easily drawn out for examination or repacking. 

The suction pipe is of wrought iron with &ced flanges, and the bottom lei^th is provided 
with a sliding suction pipe similar to that shown in Fig. 2610, to work to a total depth of 
28 feet under the spout. 

The capacities in gallons per hour are for a working speed of 30 strokes per minate. 
Ti :_ - :e of pump which should be worked by hand power is 10 inches diameter. 



The prices include the v 



night ir 



wrought iron double lever handles for working by hand poivt 

Prices of Double Barrel Wrought Irc 



j; rod with adjustable bearing, c 






Diameter of pump... 
Capacity, gallons per hour 
Price of pump with doors t 
,, without doo 


... inches 
... about 

s to valves '.'.'. 


6 
4000 


8 
9000 

£45 
£a° 


^Z 


t 


£m 



it of packing for shipment and delivery f.o. 
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WROUGHT IRON 
SINGLE BARREL HAND 
POWER PUMPS. — Fig. 
2614 to 2616 are arranged for 
the working barrels to be fixed 
at the requisite distance below 
the surface, the depth being 
increased by adding to the 
length of rising main. 

The price per foot of 
rising mam, rods and joint 
fittings, for depths exceeding 
36 feet under the spout, is given 
below. 

The single lever pwnps 

Fig. 2614 can be used for any 
depth up to 50 or 60 feet. 

The double lever pump 

Figs. 2615 and 2616 are fitted 
with a pair of strong wrought 
iron handles to work on either 
or both sides and are suitable 
for depths up to 200 feet. 

The bore hole pump Fig. 
2616 is made with small flanges 
and the suction pipe is connected 
to the working barrel by a 
union joint and special strainer 
to adapt the pump for insertion 
in a bore tube. 

For galvanizing the 
pumps add about 15 per cent, 
to the prices of painted pumps 
given below. 



Fig. 2614. 



Fig. 2615. Fig. 2616. 

Prices of Single Barrel Pumps, Figs. 2614 and 2615. 



Diameter of working barrel . . . inches 
Price of pump Fig. 2614 for 36 ft. depth 
Fig. 2615 „ „ 

pipes, etc. for extra depth per foot 






4 
£9 

£h 

Sl6 



£ie 

6/6 



6 

£iS 

7/6 



7 

£i(> 
£22 

9/- 



8 

£27 
11/6 
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Kig. 261;. 



Kig. 2618. 



Fig. 2619. 



Fig. 2620^ 



WROUGHT IRON LIFT PUMPS niuslraied by Fig. 2619 and 2620 are strong 
and light, and are much used by Builders, fur Farm purposes, and for rising liquids containing 
giitty 01 other insoluble matter. The maximum lift is z8 feet. The buckets are made of hard 
wood with Icalher packings and valve faced with leather, all easily renewed. 

The pump Fig. 2619 is of wrought iron, painted or galvanized, and is made in lengths 
up to 14 feet l)elow the spoilt, but mure frequently from 7 to 9 feet. The buckets and valves 
are as above described. 

Tilt slidiilE suction pipe Fig. 261S is usually 8 feet long, with strainer at bottom and 
lugs foi slinging it at the depth recjuiied. The joint around the pump suction pipe is made 
quite well with w et clay or hemp. 



Prices of Wrought Iron Pus 


■a ANT 


Suction Pipes, Figs. 2618 and 26 


9- 


Diameter of « rking barrel mches 


3 


. , 


6 


7 


s 




Height under spout fett 


7 


7 7 


« 








Price of pump [lamted 


40/ 


•15/ 49/- 




82/- 






sliding sucti n 


as/ 


27/& 1 33/- 




4V- 


si/- 


w- 


,, pump galvanised 


42/ 












„ sliding suction 


27/6 


Via 37/- 
1 10 2/. 




47/- 


W. 


,;/. 


Extra suction pipe p\mted |jtr 1 «.: 






2» 


* 


i/i 




^ 


2/1 2,4 


«6 


31' 


3/1 


4/3 



TRIPOD GALVANIZED IRON LIFT PUMPS, Fig. 2619, to raise from a 
depth of 28 feel and deliver al ihc sMtface. are tilted as last described, but are mounted on a 
wrought iron tripod stand and provided with serened connection for wrought iron suction pipe 



F Tripou Gai.vaniz: 



I Iron Lift Pumps, Fig. 2619. 



Diameter of pump ,. ...inches 3 

Price of pump 1 ^22 

india.rubber suction hose, per iooi 2/- 
stiainer and binding in ,. ' 3/6 


t 


4> 

4,- 


i' 



of packing fur shipnieni and deliver}' f.o.b. is alioul 5 per ci 
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TRIPOD GALVANIZED IRON LIFT AND FORCE PUMPS are fitted 
with closed top and stuffing box for the pump rod, as required for forcing, but are otherwise so 
nearly like Fig. 2619 that they need not be illustrated. The suction and delivery pipes may be 
wrought iron or flexible hose. 

Prices of Tripod Galvanized Iron Lift and Force Pumps. 



Diameter of pump ... ... inches 

Price of pump .. 

,, rubber suction and delivery hose, per foot 

,, strainer and binding in 


£4 10 

2/- 

3/6 


4 

£4 15 

2/6 

4/- 


4i 

£s 5 

2/6 
4/- 


i6 

3/6 
4/6 



PLANK LIFT AND FORCE PUMPS of the type Fig. 2620, lift from a maximum 
depth of 28 feet and deliver to a height of 25 to 70 feet according to the diameter of the working 
barrel. The pumps are made with either brass or iron barrels, and are fitted with brass union 
joints for both suction and delivery pipes. 

Prices of Brass Lift and Force Pumps, Fig. 2620. 



Diameter of pump... 
Price of pump, with brass barrel.. 

iron barrel . . 



>» 



)> 



2 

£i 15 
£•2. 17 



2i 
£4 

£l 



3 
£4 10 
£l 10 



.34 

£(> 10 

£\ 10 



4 

£% 10 

£(i ID 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 



HAND POWER HOUSE PUMPS. 




APPLEBY'S HAND POWER PUMPS.— Fig. 262I to 2627, illustrate only a few 
of the forms in which these useful and reliable pumps are made ; the feature 
in all is that they are fitted with the self-adjusting valve and bucket indicated 
in Fig. 2621 and retaining valve (Appleby's patent), which are (practically) 
indestructible and maintain a vacuum, even when pumping liquids charged 
with grit or other insoluble matter. 

The pumps Figs. 2622 and 2623 are suitable for deep wells and Figs. 2624 
to 2627 for drawing from any depth not exceeding 25 feet from the base of 
the barrel. Fig. 2621. 

The pump barrels are of close grained cast iron, truly bored and tapped for pipes of the 
diameters specified, or for hose, lead, or other convenient connections. 

The adjustable cap admits of the handle being fixed in any convenient position 
relatively with the spout. The fixed caps have the handle in line with the spout as shown in 
Fig. 2623. 

The suction pipes must be air tight and should (in most cases) be provided with foot valve 
and strainer. 

For prices of pipes hose and other fittings see pages 122, etc. 

PUMPS FOR RAISING OIL or liquors containing fatty matter, and some 
chemicals, must be specially constructed. This usually involves a little extra cost and the 
work to be performed should be clearly defined. 

PUMPS FOR DEEP WELLS of the types Figs. 2622 and 2623 raise water from 
depths not exceeding about 100 feet and are adapted respectively for forcing to a considerable 
height or for delivering at the surface only, but many modifications in the arrangements for boll) 
purposes must remain un illustrated. 
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LIFT AND FORCE PUMP FOR DEEP WELLS, Fig. 2622, raise from a 
depth of about 100 feet, and will force to a considerable height ; when fixed as illustrated the 
standard head acts as an air-vessel of large capacity and increases the efficiency of the pump. 
If delivery is required at the surface, the brass plug is removed as indicated in the engravmg. 

The working^ barrel is bored and fitted with self-adjusting valve and bucket, brass 
connection to the pump rod, retaining valve and doors for access to both bucket and retaining 
valve. The bottom of the suction pipe is provided with a foot valve and strainer. 

The g^land and stuffing^ box are outside the cap and perfectly accessible for packing. 
The handle and vibrating links are of wrought or malleable iron. 

The prices for the pumps include all accessories for a depth of 30 feet, but no 
delivery pipes. The cost of a pump for any Other depth is obtained by simply adding (for the 
depth beyond 30 feet) at the rate tabulated for the respective diameters. 

The prices of delivery pipes and fittings will Ix; found at pages 122, etc. 

Prices of Lift and Force Pumps, Fig. 2622. 



Diameter of working barrel inches 


2i 


3 


3i 


4 


,, rising main and standard ... ,, 


3 


i?. 


4 


44 


Price of pump complete for 30 feet deep 


;^IO 10 


i\2 10 


i.n 


,, pipes, rods, etc. for extra depth, per foot 


2/7 


3/1 


3/8 


4/3 


,, for copper liner to working barrel 


8/6 


9/6 


11/- 


14/- 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

LIFT AND FORCE PUMPS for wells 27 feet deep and to force to a height of 
about 50 feet. The working barrel is fixed below the surface, as last described, but is of lighter 
construction and without suction pipe, foot valve and strainer. 



Prices of Lift and Force Pumps for 25 


FEET Wells. 




Diameter of pump inches 

Price of pump ... 


2i 

£.1 12 


d «. 


.3i 
/8 14 


4 
;^9 IS 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

LIFT PUMP FOR DEEP WELLS TO DELIVER AT THE SURFACE, 

Fig. 2623. — The working barrel, buckets, valves, etc., are similar to those above described 
(Fig. 2622), but the delivery is from the pump head only. 

Prices for Lift Pumps for Deep Wells, Fig. 2623. 



Diameter of pump ... 


... inches 


3 


3i 


4 


, , rising main and standard ... 


• • • 1 • • 


3i 


4 


4i 


Price for pump, complete for 30 feet deep 


• • • • • • 


£& 


£.9 5 


£\Q 10 


,, pipes, rods, etc., for extra depth, per foot 


• • • • • • 


3/1 


3/8 


4/3 


,, copper liner to working barrel 


• . ■ ■ ■ • 


9/6 


11/- 


14/- 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

WORKING BARRELS FOR DEEP WELL PUMPS are 30 inches long 
over all with buckets and valves as described for the pumps 2622 and 2623, and are made with 
two doors for access to both suction and delivery valves or with one to the suction valve only. 

Prices of Working Barrels for Deep Well Pumps. 



Diameter of pump inches 

Price of barrel with two doors 
> f > 1 OXit, , , ... 


2i 

38/- 
27/- 


3 
46/- 

32/- 


3i 
53/- 
38/- 


4 

63/- 
46/- 


4i 

76/- 

Si/- 


sl/- 

63/- 


6 
104/- 

• • • 
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PUMP PIPES, RODS, WELL STAGES, AND OTHER FITTINGS.— 

The approximate cost of ihcse, for any size or depth, is ascertained by reference to the prices 
given elsewhere. See pages 1Z2 and forward. 

LIFT PUMP FOR SHALLOW WELLS (rot exceeding 25 feet deep). 
The pump head is as illustrated by tig, 2613 and is complete with Appleby's patent bucket and 
valves, but no suction pipes or httings ; the prices for these will be found at pages 125, etc 

The height under spout can be increased np to about 6 feet at a small additional cost. 
Prices of Lift Pumps for Shallow Wells, Fig. 2623. 



Diameter of pump inches 

suction pipe ... „ 
Height under spout ... ... feet 

Price of pump ... ... 

Extra, if copper lined ... 


1 

4, 


4 


l\ 4 

3 1 4 
■ ./- - ,3;- 

1 


4i 
3 

4]' 


3\ I 

is .S6 ,8 
16/- 44/- 



The cost iif packing for shipment and deliveiy f,o.b. is about ; per C( 





LIFT AND FORCE PUMPS WITH HORIZONTAL DELIVERY.— 

J-ig. 2614 are fitted with Appleby's valves and bucket, and are made with base as shown, or 
with bracket for bolting to a wall, plank or cart. The suction pipe is wrought iron, lead or 
Ibxible hose, usually the first named. The delivery branch is made wili flange, unless 



1 for thi/sc pumps should ni 



: exceed 25 feet. 
Force Pumps, Fig. 2624. 



Diamelcr o[ pump 

„ suction pipe ... 
IleJKht to delivery branch . 
I'riceof ptunp 


,, inches 


J.s 


'I 


3 

IS 

£^ .3 


3» 
S3 



LIFT AND FORCE PUMPS WITH VERTICAL DELIVERY. 

Fij. 1625 have the same dimensions and are fitted in ihe same manner as Fig. 2624, but 
provided with an air vessel on the deUvery branch to equalise the flow and reduce vibration 

A tap on the delivery branch for drawing off at the surface costs about 6/6. 
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Prices of Lift and Force Pumps, Vig. 2625. 



Diameter of pump . , 
Price of pump 



.. inches 



2 

£i 17 



24 
£2 13 



3 
£2 18 



£3 H 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

LIFT PUMPS FOR WELLS NOT EXCEEDING 25 FEET DEEP.— 

Fig. 2626 have a reversible cap for adjusting the handle to any position and with base, as shown, 
or with brackets for bolting to a wall, plank, cart, etc. 

Prices of L:rT Pumts for Shallow Wells, Fig. 2626. 



Diameter of pump 


inches 


2i 


3 


3 


34 


,, suction pipe 


... ... , , 


14 


2 


2 


24 


Height under spout 


J, 


13 


18 


24 


36 


Price of pump as illustrated ... 


•■■ ••• ••• 


£1 12 


;flI5 


£1 18 


£2 13 


,, ,, with bracket ... 


■•• ••• •• 


£1 15 


;^II8 


• • • 





UNIVERSAL PUMPS FOR LOW LJFTS, Fig. 2627, have reversible caps 
and Appleby's buckets and valves. 

Prices of Universal Lift Pumps, Fig. 2627. 



Diameter of pump ... inches 

,, suction pipe ... ... ... ,. 

Height of pump ,, 

Price of pump 


2 
I 

144 
15/9 


24 

li 
16 

19/- 


3 

14 
21 

25/6 



COLONIAL PUMPS with base for bolting to timber or masonry, or with bracket for 
attachment to wall, etc. are similar to Fig. 2627, but are fitted with brass union for connection 
with wrought iron or other suction pipe. 

Prices of Colonial Pumps. 



Diameter of pump ... ...inches 

,, suction ... ... ... ., 

Height under spout , , 

Price of pump, with base plate 

,, ,, brackets 

1 


2 

I 

8 

12/9 

14/3 

1 1 


24 
li 
9 

15/9 

17/6 


3 

14 
10 

19/6 

21/9 

.. . i 


34 
2 

II 

28/- 

30/9 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 

PITCHER PUMPS. — This well-known type has a reversible handle, brass seating and 
anti-freezing apparatus ; the connection for suction is screwed for iron pipe, or tinned for lead 
pipe as required. 

Prices of Pitcher Pumps. 



Diameter of pump 


... inches 


24 


3 


3i 


4 


,, suction pipe 


,, 


li 


14 


2 


2 


Height under spout 


,, 


II 


II 


12 


124 


Price of pump... 


... ... ... 


19/- 


22/- 


25/6 


28/6 



The cost of packing for shipment and delivery f.o.b. is about 5 per cent. 
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FIXED HYDRAULIC PRES- 
SURE PUMPa— Fig. 2628 represents 
a neil and self-contained pump equal to a 
working pressure of z tons per Ewuare inch. 
for use in connection with 11 h>dra 1' 

press, lift, etc. The pump f g ml 
the jdui^er is li inch diam h 1 

and seats are of gun-metal d h p mp 
is fitted with safety val d p ss 

gauge graduated to 2 tons pe squar h 
and removable lever. 



h p mp 



For driving; by powe 

usually connected with a 

1ml tlie appliances are ea. ly m d 

working temporarily by ha d 

The price of the pump 

^™pl"« is 

Il with connections for driving by 



Fig, 2628. 

PORTABLE HYDRAULIC 
TEST PUMPS. -Figs. 2629 to 
2631 illustrate the types in general use 
for testing boilers, pipes, cylinders, and 
for many other purposes where the pres- 
sure required does not exceed about 
300 lbs. per square inch. 



The 



jumps and valves are of hard 
letal, and the pump is complete 
wrought iron handle and brass 
on the delivery pipe. 
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The price of pump with rectangular base, Fig. 2629, is ;/r7 10 o 

. ;£'8 15 o 
£700 

;^IO 10 O 

;6i o o 



,, ,, ,, ,, mounted on barrow, is 

5, ,, cylindrical wrought iron base, Fig. 2630, is 



,, with wheels and swivelling fore-carriage, Fig. 2631 is 

,, of pressure gauge, graduated to 3C» lbs. (or atmospheres), is 

The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

Hydraulic pipe proving machine. — A useful machine for testing pipes by hydraulic 
pressure, consists of a cast iron bed fitted with headstocks for carrying appliances for quickly 
making the joint at each end of the pipe, and with differential plunger pumps, the large pump 
automatically ceasing to work when pressure is brought on the pipe. The water is conveyed 
into the pipe through the centre of the fixed headstock, and appliances are provided for 
getting rid of air. 

The price of the machine to test straight pipes of any length up to 9 feet, and of any 
diameter up to 24 inches, is ... ... ... ... ... ... ... ... ... ;^I50 

If with apparatus for testing bends and irr^ular, as well as straight pipes, the 
price is ... ... ... ... ... ... ... ... ... ... ... ... £\^2 

The approximate weight is 2 J tons, and the cost of packing for shipment is about 5 per cent 



WATER PURIFYING APPARATUS. 



PURIFYING AND SOFTENING WATER.— Strictly speaking, appliances for 
this purpose do not come under the category of '* Pumping machinery," but a copious supply 
of soft water, freed from injurious ingredients, is of such large commercial value in connection 
with steam boilers and many industrial operations, that it seems desirable to direct attention to 
the methods whereby the objectionable matter can be removed, with indications of those which 
are most efficient and economical. 

Water heating. — Passing water through one of the numerous types of water heaters, see 
pages 46 to 48 of Section I, eliminates some ingredients, but others remain, and the hardness 
which is so objectionable in water used for feeding boilers and for washing is not removed. 

Distillation (see Figs. 6182 to 6184 in Section VI.) as is well known, produces chemically 
pure water, but at a cost which usually precludes its use on the large scale necessary for Factory 
supply. Boiler feeding, etc. 

Filtration removes impurities mechanically mixed with the water, but not those — such as 
sulphate of lime, carbonate of lime, etc. — which are in chemical combination with it. 
For this reason filtration can rarely be used with advantage. 

The Chemical process, however, with filtration, economically removes the objectionable 
ingredients, whether mechanically or chemically combined, as will be seen from the following 
analyses of water, before and after treatment, in the Bruun water softening and purifying 
appliances illustrated by Figs. 2632 and 2633. 

Before treatment the water contained per 100,000 parts : 

Total solids at lOoC 176.40 Chloride (CI) 26.25 

Lime (CaO) 39.20 Carbonic acid, total 65.78 

Magnesia ( M g O ) 8. 49 Free and semi-combined 

Sulphuric acid (SO3) 25.59 Carbonic acid (CO 2) 38.94 

After treatment the same water contained per 100,000 parts : 

Lime (CaO) 0.50 Magnesia (MgO) 2.16 

The chemicals used in obtaining this result are universally procurable at a low cost and 
similar results are absolutely guaranteed, provided that a sample (one or two gallons) of the 
water has been sent for analysis. 

WATER SOFTENING APPARATUS for quantities exceeding about 3000 gallons 
per hour are of the type Fig. 2632. 

For smaller quantities (50 to 2000 gallons per hour) the apparatus is rectangular, as 
illustrated by Fig. 2633 and described further on. 
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The mode of worlEing is ideniical in both types of apparatus and is as follows: 
The water to be treated is conveved by the pipe k into one of tlie cl'ambers of the 
oscillating receiver c ; this tips over when Ihe chamt>er is filled, pours its contents into the 
iniidng tank below and automatically returns into position below the pipe k. Evei)' oscillation 
of the receiver actuates a. valve, the extent of oscillation being adjustable to admit of a given 
quantity of chemicals being mixed with the uater. The impurities are precipitated to the 
bottom of the tanli a and removed through the cock f at intervals of four to six weeks. 
The pure water ascends through the filter i and is delivered for use through the pipe 1, 
The filtering material is taken out when the impurities are removed, and cleansed for 

The chemicals are charged into the tank e by the pump g. The quantity oi chemicals 
which should be used may vary from time to time ; this is regulated by simply adjusting a valve 
which needs no further attention until a change in piopunions is required, 

Water-beatill{f apparatus,— The softening efficiency is increased by quite 30 per cent, if 
the water to Iw treated is delivered into the tank d at a temperature of not less than 130° Fahr. 
and if there ate no existing facilities for heating, it is desirable to have them with the apparatus. 
The capacities tabulated are, in all cases, those obtained with water at 130° Kohr. 
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Water meter. — At an additional cost of^^io lo^i; the sofienei is provided with appliai 
which indicate the quantity of water treated. 

The value of records i>f this kind, although si 
boilers — is so well-known thai it Ls unneccsEary to 
perhaps equally userul in many industrial operatioi 

The prices include all fittings and connections excepting those required to convey the w 
to the softener for trealment and from it when treated. 





Prices of 


Cvi 


NDRICAL Wai 


EB Softener 


s, Fig. 


2632. 












::: IS 

1 


§1 


!i 


66oo 
Z460 


7S, 

£32 


8800 

jC34 

.. . 


w 


Price of appar 


heater .. 



of packing for shipment and d 



Fifi. 2633. 

RECTANGULAR WATER SOFTENING APPARATUS. Fig. 2633 
represents the apparatus in its most complete form, with water healer and feed water tank, but 
several modifications ate made to suit existing conditions in regard to waler heating, storage, etc. ; 
for this reason the prices are given for the apparatus without water heater and feed water tank 
for use in connection with existing appliances for heating and storage. Softeners of this 
re made of all capacities up to about 2000 gallons per hour. 



Pric« 



f Kectangular Water Softe.ning Apparatus. 



ISO 21S . 400 
£4» £60 U6S 
£32 £a^ £^ 

St of packing for shipment and delivery f.u.b. is about ; poi 1 
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WELL BORING AND PROSPECTING TOOLS. 



This subject is referred to at pages 27 to 37 of Section VI. where details will be found of 
various types of diamond drilling machinery, percussion drills and appliances connected with 
them which have been largely and successfully used in all parts of the world. 

Boring artesian wells, as well as prospecting for coal and minerals have been carried out 
by the diamond drill to depths varying from a few hundreds, to more than 4000 feet. 

BORING TOOLS for testing ground for minerals, foundations, water, &c., have been 
designed to suit the varied conditions under which they have to work ; those in general use are 
illustrated on the annexed page. Fig. 2634, and consist of : — 

I. — Well rod, usual length 10 feet. 

2. — Worm auger. 

3. — Open auger, for clay. 

4. — Flat chisel, for stone or flint. 

5. — Spring dart to draw faulty pipes from the bore hole. 

6. — Ditto ditto, for smaller pipes. 

7. — Bell screw, for withdrawing broken rods. 

8.— Bell box, for ditto 

9. — Auger nose shell, with valve for loose soil or sand. 
10. — Flat nose shell, for similar purposes. 
II. — Shoe nose shell, for harder ground. 
12. — Hand dog, for screwing and unscrewing the rods. 
13. — Pipe clams or rests. 

14. — T -chisel, for flint or stone. ^ 

15. — Wad hook, for withdrawing stones, &c., which may fall into the bore hole. 
16. — Spiral angular worm for withdrawing broken rods. 
17. — Diamond or drill-pointed chisel, for hard ground. 
18. — Lifting dog, for raising and lowering the rods. 
19. — Long pipe clamps or rests. 
20. — Tillers or levers for turning the rods. 
21. — Wrought iron screwed well bore pipe. 
22. — Short rod, with swivel head. 

23. — Crow's foot for extracting the broken rods from bore hole. 
24. — Pair of well rod joints ready to shut up for greater lengths. 
25. — Pipe tongs or heaters for making joints in pipes. 
26. — T -piece or pipe dog for lowering the pipes. 
27. — Brazed and collared pipe, with water-tight soldered joints. 
28. — Common rivetted pipe, strong make. 

29. — Spring hook to be attached to well rope for raising tools, &c. 
30. — Windlass complete, for boring or sinking. 
31. — Strong well sinking bucket. 

The following estimates will suffice to establish the cost, with sufficient accuracy, for an 
equipment of tools for almost any depth or formation. 

BORING PLANT FOR THIRTY FEET DEPTH consists of five 5 ft. lengths 
of boring rods and one swivel rod, one 2 in. clay auger, one 2 in. shell nose auger with valve, 
one 2 in. flat chisel, one 2 in. worm auger, one spring hook, one pair of tillers, one lifting dog 
and two hand dogs or wrenches. 

The price of this set of tools is ;f 12 10 o. 

BORING PLANT FOR FIFTY FEET DEPTH consists of ten 5 ft. lengths of 
boring rod and one swivel rod, one clay auger each 3 J and 2^ in., one shoe nose shell with 
valve each 3 and 2 in. , one flat chisel each 3 J and 2 J in. , one T chisel each 3^ and 2^ in. , one 
worm auger, one spring hook and 30 ft. of rope, one pair of tillers, two lifting dogs, two hand 
dogs, one rigger and carriage. 

The price of this set of tools is ;^28. 

The price of extra length of boring rod is 18/6 per 5 ft. length. 
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BORING PLANT FOR ONE HUNDRED FEET DEPTH consists of ten 
I oft. lengths of boring rod and one swivel rod, one clay auger each 4 J and 3 J in., one shoe nose 
shell with valve each 4 and 3 in. , one auger nose shell each 4 and 3 in. , one flat chisel each 
4J and 3^ in., one T chisel each 4J and 3I in., one worm auger, one spring hook and 30 ft. of 
rope, one pair of tillers, two lifting dogs, two hand dogs, one bell box, one rigger and carriage, 
one auger board and one auger cleaner. 

The price of this set of tools is ;^4o. 

The price of extra boring rods, £^ i o, is per 10 ft. length. 

BORING PLANT FOR TWO HUNDRED FEET DEPTH consists of 
twenty 10 ft. lengths of boring rod and one swivel rod, one clay auger each 5:|, 4^ and 3J in., 
one shoe nose shell with valve each 5, 4 and 3 in., one auger nose shell each 5, 4 and 3 in., one 
flat chisel each 5 J, 4^ and 3^ in., one T chisel each 5 J, 4^ and 3^ in., one worm auger, one 
spring hook with 30 ft. of rope, one pair of tillers, two lifting dogs, two hand dc^s, one bell box, 
one rigger and carriage, one auger board, and one auger cleaner. 

The price of these tools is £64, 

The price of esrtra boring rods, £1 4 o, is per 10 ft. length. 

BORING PLANT FOR THREE HUNDRED FEET DEPTH consists of 
thirty 10 ft. lengths of boring rod and one swivel rod, one clay auger each 6^, 5^ and 4J in. , 
one shoe nose shell with valve each 6, 5 and 4 in., one auger nose shell each 6, 5 and 4 in., one 
flat chisel each 6^, 5i and 4^ in., one T chisel each 6;^, 5^ and 4^ in., one S chisel each 6J, 
5^ and'4^ in., one worm auger, one crows foot, one bell box, one spiral worm, one spring hook 
with 30 ft. of rope, one snatch block, one pair of tillers, two lifting dogs, two hand dogs, one 
bell box, two rod rests, one rigger and carriage, one auger board and one auger cleaner. 

The price of these tools is £q6. 

The price of extra boring rods, ;^i 4 o, is per 10 ft. length. 

BORING PLANT FOR FIVE HUNDRED FEET DEPTH consists of 
fifty 10 ft. lengths of boring rod and one swivel rod, one clay auger each 8 J, 7|, 6| and 5 J in., 
one flat chisel, one T chisel and one S chisel each 8^, 7 J, 6| and 5^ in., one shoe nose shell 
with valve and one auger nose shell each 7, 6, 5 and 4 in., two worm augers, two bell boxes, 
one crows foot, one bell screw, two pairs of tillers with spare screws, two lifting dogs, four hand 
dogs, two rod rests, one spring hook with 30 ft. of rope and snatch block, one rigger and carriage, 
one auger board and cleaner. 

The price of these tools is £178. 

The price of extra boring rods, £1 12 o, is per 10 ft. length. 

Boring plant for 1000 ft. depth cost about 

Extra length of boring rod, per 10 ft. length 
Ironwork for shear legs 

Sinkers' windlass for wells up to 2(X) ft. depth 
Do. do. do. 300 do. 

Do. do. do. 1000 do. 

LINING TUBES FOR BORE HOLES are usually made with swelled or flush 
screwed ends. 

Prices of Lining Tubes for Bore Holes. 



;f440 








£2 


4 





■ P 








/12 








£24 








£3» 









External diameter inches 


.S 


^h 


4 


4i 


,S 


6 


8 


10 


12 


Brazed and collared pipes, per foot 2/7 
Swelled and screwed end ,, 1/6 


2/10 


3/- 


3/2 


3/4 


4/4 


6/. 


8/- 


1 1/- 


1/9 


2/- 


2/- 


2/3 


2/9 


3/9 






Flush screw end , , 2/4 


2/8 


3/3 


3/9 


4/6 


5/8 


9/4 


13/6 


23/- 


Steel driving collars and shoes ... 13/- 

1 


16/6 


20/6 


25/- 


30/- 


38/6 


50/. 


75/- 


120/- 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 



ARTESIAN WATER SUPPLY, which rises above the surface, is usually collected 
into a main pipe connected with the bore pipe, and controlled by a valve. 

When this is not the case, a bore hole pump similar to Fig. 2597 (or other suitable type) 
is inserted in the bore hole and is driven by a direct acting engine, a pumping arm, or in other 
convenient manner. 
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The valve cases are in cast iron, and fitted with gan- 
metal screw and nut, four gun-metal faces — two on the biidy 
and two on the valve — and are tested by hydraulic pressure to 
600 feet head of wat-r (about iSJ kilogrammes per square 
centimetre) unless sp;'i;.l!y constructed for a higher pressure. 

The outlets are socket or flanged, as required ; or with 
flaneed and sp^ot or socket ends ; or with spigot and socket 
ends, to suit the pipes to which they are to be connected. 

The cost of facing flangfes is dven below ; also of hand- 
wheels, keys for valves, etc. The flanges for the smaller sizes 
of valves are faced all over, but the larger sizes have tbe flanges 
fiiced only from the bore to the inner edge of the bolt holes. 

The bolt holes are usually made to a 5ta.ndaTd for each size 
of valve i but where the valves are to connect with existing 
pipes, the holes will be drilled to a template, or sketch with 
figured dimensions showing what is required 

The valve spindle is provided with a socket to take a key 



the 



fig. 2635. 



with a band-wheel. 

The proportions of the valves are am 

■= —ncussions and other contingencies met , 
and the materials and workmanship a 
. water works practice. 



IS required i 



F Socket c 



Kl. 



D Sl.t! 



Price with flanged or" socket 


30/ 


36/- 


3 

45/ 


S4/- 


5 
73/- 


6 
89/- 


7 
113/- 


S 
150/- 


.67/-232/-U/- 


„ with loose flanged socket 
and spigot ends, extra 

Hand-wheel, extra 

Facing flanges „ 


S/6 

2/3 

1/2 


6/9 

2/6 


3/- 


■■;- 
3/3 


■5/ 
3/6 
2/3 


18/- 

4/- 
2/7 


'Sl- 
4/6 


5/6 


33/- 42/- 72/- 
6/6 8/- 10/- 
3/6 4/- 5/3 



LARGE SURFACE BOXES each 10/6. 

WROUGHT IRON KEYS FOR SLUICE VALVES.— Black 15/-; brieht.K)/- 

GUN METAL SLUICE VALVES, wedge system, for steam or water, the ends 
screwed for iron tube. 

Prices of Gun Metal Si,t;n;E Valves. 



Price of valve 


ill- 


1 


33/- 



FIRE HYDRANTS admit of the full pressure in the main being instantly available, or 
of controlling it to any extent desired, without waste of water. Many other forms of Hydrants 
and Stand pipes are made for fire service and other purposes, but those illustrated by 
Fig. 2636 to 263S sufficiently represent the tj'pes used for controlling the supply to railway 
stations, warehouses, etc. for fire and general service. 

The surface box, Fig. 2639, gives access to tbe hydrant without disturbing the surface 
of the road. 

The hydrant Fig. 2636 represents a double branch stand pipe attached to a hydrant 
ai inches diameter, ready for use. The ball A (of low specific gravity) is kept in position by 
the pressure of water against it, and is depressed to the extent required by tbe siundle with 
screwed end, in the stand pipe. The same stand pipe can be attached to either of the other 
hydrants. 
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Fig. 2636. 



Fig. 2639. 



The price of the Stand Pipe, Fig. 2636, with double branch in copper is ^£5 5 i. 
sinEle ., „ £a 5 o 

„ ,, ., double branch wrought in>n stem £4 15 o 

The price of the Hydrant, Fig. 2637, wilh si in. bill is 7/-, or with 3 in. ball 9/- 

,, Spring Hydrant, Fig. 2638, ordinarj'siie is 13/6, or with 3 in. ball, 17/6. 

„ cast iron surface box, Fig. 2639, with chain and cover is 9/6. 

with lock or hinge to cover, 11/- 



with lock and hinge to a 



w/6. 



WATER METERS The maximum quantities, which will be accurately and safely 

registered by Kennedy water meters, are indicated in the subjoined table, and these quantities 
should in no case be exceeded. They are niade of all capacities up to 100,000 gallons per hour. 

Meters to messure wftter, and all meters measuring small quantities, should be brass-lined. 

In determining the size of meter to be emploj-ed it should be borne in mind that the mean 



flow from 



I single ; 



St.srj 






h f h 



sel 



pe lied a e adapted for lead 



f pumps about 1 
to the maximum now. 

The pipe connections to the meter, unl ss 
K of the dimension:, indicated. 

Boiler meters are graduated to tenths of h q g d h he ordinary wa 

:ter, and the piston packing being of indiar Ibe h npra fbe water measu 

ist not exceed 1 20° F. 

If Che temperature 01 the water exceeds izo F, n etal p n h ith gun metal rings is us 
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Prices of Kennedy Meters. 



Capacity, gallons per hour 


lOOO 


1500 


2500 


4000 


7500 


lOOOO 


18000 


32000 


Diameter of pipe... inches 


» 


i 


1 


I 


li ] 2 


3 


4 


Price of water meter 


;f3i6 


;i"5 9 


£^13 


£9 


;^I4 II ;f22 14 


>^3i 18 


;f42l8 


,, ,, brass lined 


/^ 


£5 15 


£7 


£9 10 


;^I5 10 ;f24 


£34 


;^46 


Price of boiler meter 


£s^ 


£71 


;^8 8 


;^II 10 


;£"I7 16 


;^26 14 


£37 s 


;i:5o8 


,, ,, brass lined 


£s 15 


£7 15 


£9 5 


£13 


;f20 14 


;f3l 2 


£u 13 


^61 13 


,, dirt box... 


7/6 


8/- 


8/- 


12/- 


16/- 


33/- 


55/- 


75/- 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

SELF-REGISTERING WATER METER.— Any of the above-named meters 
are made self-registering by applying a 24-hour clockwork with drum for diagram paper, and 
a,:)paratus which indicates diagrametrically the waste of water and rate of flow in the main 
throughout the 24 hours. 

The extra cost of self-registering apparatus for any size of meter is £4. 10 o 

WROUGHT IRON WELL PUMP RODS.— The section is increased at the joint 
to retain the full strength, and a gun -metal socket securely couples the ends. 

The following prices per foot are for rods 12 feet long. 



Diameter of rods ... ... ... inch 

Price of rod ... ... ... per foot 


-/7 


1 
-/9 


i. 


I 

1/7 


2/3 




BRASS WELL ROD GUIDES OR CLEATS, Fig. 2640. 



Fig. 2640. 



Diameter of rod, inch 
Price of guide 


s 

4/- 


4/- 


4/6 


I 

5/- 


7/6 




Fig. 2641, 



ROLLER WELL ROD GUIDES IN FRAME, Fig. 2641. 



Diameter of rod 


inch 


s 


s 


i 


I 


li 


Price of single rod guide 


. . • 


3/- 


3/6 


^1; 


7/; 


9/- 


, , douljj e , , 




7/6 


8/6 


10/. 


12/- 


18/- 


, , treble . , 




13/- 


14- 


16- 


19/- 


25/- 




Fig. 2642. 

CAST IRON WELL STAGES WITH ROLLER GUIDES AND PIPE 
CLIP, Fig. 2642, for wells 4 feet 6 inches diameter, or to secure to bearers. 



Diameter of pump 


...inches 


2i 


3 


3i 


4 


4i 


5 


Price of stage, single pump 


• • ■ • ■ • 


17/- 


19/. 


20/- 


22/- 


30/- 


35/- 


,, double ,, 


• • • ■ • ( 


23/- 


25/- 


30/- 


32/- 


40/- 


45/- 


treble ,, 




27/- 


29/- 


37/- 


40/- 


47/- 


52/- 
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CAST IRON PUMP STAGES strongly ribbed to carry the pumps and to fix in 
wells 4 feet 6 inches diameter, or to be secured to bearers. 



Diameter of pump 


. . . inches 


2i 


3 


34 


4 


44 


5 


Price of stage, single pump 


1 • • • • • • 


3°/- 


32/- 


35/- 


38/- 


50/. 


54/- 


,, double ,, 


• • ■ • ■ • 


35/- 


37/- 


50/- 


52/- 


55/- 


60/- 


„ treble ,, 


• • fl ■ • • 


38/- 


40/- 


55/- 


60/- 


68/- 


70/- 




Fig. 2643. 



PRICES OF DRESSED CUP LEATHERS FOR PUMPS, 

Fig. 2643. 



Diam. inches 
Price ... each 


I 

■/9 


2 
./lO 


24 

-/I I 


3 

1/2 


34 

1/5 


4 

1/9 


44 

2/- 


5 

2/3 




Diam. inches 
Price . . . each 


6 

3/6 


64 

4/- 


7 
4/7 


8 
5/9 


9 

7/6 


10 

8/6 


II 

9/6 


12 
10/6 



HYDRAULIC PUMP LEATHERS. 



Diameter 
Price 


inches 

... each 


-/9 -/'o 


;?. 


14 
1/3 


If 

1/5 


2 

1/9 


24 

2/1 


3 
2/6 


HYDRAULIC RAM LEATHERS. 


Diameter 
Price ... 


... inches 2 
each 1 2/6 


24 

3/- 


3 

3/6 


34 

4/- 


4 

4/6 


44 
5/- 


S 
5/9 


6 

7/- 


7 

8/- 








Diameter 
Price ... 


inches 
each 


8 

91- 


9 
10/6 


10 

1 1/6 


II 

12/6 


12 

«3/9 


13 
IS/- 


.\r 


.;?- 


16 
18/6 




Fig. 2644. 



QUILTED 


CUPS . 


FOR 


. HOT 


LIQUORS, 


Fig. 


2644. 


Diameter 
]*rice... 


inches 
each 


2 

-/lO 


2i 

1/2 


3 

1/3 




4 
1/8 


2/3 


6 

2/9 


7 

3/5 


8 

3/1 1 


QriLTiNc; KOR Hot Liquor.s. 


Width 
Price 


...inches i^ 
per yard; 1/2 


1/4 


If 

1/5 


2 
1/7 


24 

2/- 


3 

2/4 
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Fig. 2645. 




Fig. 2646. 




Fig. 2647. 




GUN-METAL UNIONS, Fig. 2645, 


for lead pipe. 


Diam. of pipe, inch 
Price of joint . . . 


i 

1/6 


I 


2/3 


I 

2/9 


4/6 


14 

6/6 


8/3 


2 
10/- 


GUN-METAL UNIONS, Fig. 2646, one end screwed 
for iron and the other tinned for lead pipe. 


Diam. of pipe, inch 
Price of joint 


i 

2/3 


2/9 


3/3 


I 

4/3 


il 

7/- 


14 

9/- 


If 
10/9 


2 
12/6 


GUN-METAL UNIONS, Fig. 2647, screwed for 
wrought iron tube. 


Diam. of pipe, inch 
Price of joint 


i 

■M 


§ 

■/6 


4 
■/94 


i 
1/14 


I 

2/- 


li 

3/- 


14 
3/9 


2 

6/8 



GUN-METAL HOSE UNIONS, Fig. 2648. 



Fig. 2648. 



Diameter of pipe, inch 
Price of joint 


1* 
3/10 


14 

4/8 


If 

5/6 


2 

7/3 


2* 

8/6 


24 

9/- 


3 
14/6 



GUN-ME;TAL connector for hose to stand pipe, etc., 2^ inch, 9/- 




Fig. 2649. 

COPPER TAPER BRANCH PIPE, Fig. 2649, with gun-metal nozzle, lugs, and 
male screw for hose. 



Diameter of hose 
Price of branch pipe 



inches 



li 
12/- 



14 
14/6 



If 

16/. 



2 

20/- 



2i 

22/- 



24 

24/- 



3 

27/6 




GUN-METAL SPREADER, Fig. 2650, to attach to 
branch pipe. 



Fig. 2650. 



• 9 « « r « Li^i 

o • • e • i' ** ii'ii; 



sa^K^' 



Fig. 2651. 



Diam. of branch pipe 
Price of spreader ... 


li 
2/- 


14 

2/3 


If 

2/9 


2 
3/3 


2i 

4/- 


24 
5/- 


COPPER SUCTION ROSE, Fig. 2651. 


Diam. of stem, inches 
Price of rose 


4/6 


;/. 


14 

5/6 


2 

7/- 


24 

9/- 


3 
10/- 
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GUN -METAL FOOT VALVE AND 

STRAINER, Fig. 1652, screwed for conneclion 
with pump i)r injector suction pipes. 



Uiam, «f pipe, inch ' I 1 ij 












Price of foot valve 3/6 5/3 


7/- "/- 


,HI. 


strainer.., 2/9 i 4/- 


4/6 6/6 


10/6 


„ complete 6/3 1 9/3 


n/6 17/6 


3S,6 



CAST-IRON FOOT VALVE AND STRAINER. -The flange connecting the 
Ive chamber with the suction pipe is faced, and is complete with bolts, nuts and washers. 
le sitainer is attached to the foot valve chamber and is easily removed when the valve needs 



Internal diam. of pipe, inches 2 
Price of valve and strainer .... :5/- 


.:•,. 


A 


3i- 


il- 


6 
60/- 


95/- 


8 
.05/- 


COPPER PEAR SHAPED AIR VESSELS with dip pipe. 


Diameter of pipe inches 


20/- 


■i 

25;- 


1! 

VI- 


35/- 


CAST IRON AIR VESSELS, similar to that shown in Fig. 2519, for high 
itesiiures, wjlh faced flanges and copper dip pipe. 


Diameter of pipe inches 

Price of air vessel 


.1 


It 

27/- 


35/- 


sl 


A- 


^)- 


4 
120/- 



PIPES. CONNECTIONS, Etc. 



CAST IRON PUMP PIPES AND CONNECTIONS WITH FACED 
FLANGES. — The following pricis ate for standard lengths of 6 feet for pipes up to ii inches 
internal diameter ; latter ikes ate made up in 9 feet lengths. 



Pricks of Cast Ikox I*r^ 


,. P„.t 


SAN,, 


Con St 


<TIONS 


«1TH 


Faced Flan 


.;es. 






3^ 




^ 




6 




» 


Price of pi]je, per foot 


1/- 


1/2 


1/0 


2/. 


2/0 

n/6 


1/b 


■;/- 


w- 




4/1 


6/. 


7/- 


10/. 


16/6 


2(>/- 


34/- 






7/6 


0/. 


12/- 




ig/b 


^^l- 


K'- 


„ bolts, washers.&cpei joint 


1/2 


■/4 


'19 


2/3 


3/- 


3/9 


5/0 


6/« 



GALVANIZED WROUGHT IRON FLANGED PIPES, WITH BOLTS, 
WASHERS, &c. FOR JOINTS. 
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TINNED COPPER PIPES, to carry liquids which aCt on other metals, or which 
must be exceptionally free from contamination, necessarily vary in price with the current prices 
of metals, the sections required, etc. , but for plain pipes tinned internally they will probably be 
approximately as follows : 



Diameter of tinned pipe 
,, pump barrel 

Price of tinned pipe . . . 



inches 



>> 



per foot 



I 
2 

1/6 



3 

i/io 



2 

4 

2/8 



2i 

5 

3/6 



3 
6 

5/- 



3i 

7 
6/- 



^s 



4 
8 

7/- 



SEAMLESS COPPER TUBE.— The following table gives the approximate weight 
per foot, of the standard diameters and sections, usually ready for delivery in lengths not 
exceeding 1 5 feet, but other diameters, sections and lengths, are made at short notice. 

The weight per foot is approximately correct, but cannot be guaranteed. 

The thickness of metal in Nos. of Imperial wire gauge, is also given in decimals of an 
inch and, approximately, in millimetres for facility in calculating safe working pressures, these 
thicknesses may, however, vary slightly. 

Prices change from time to time, but may probably range rrom 10 to 12 pence per lb. 

Weights of Seamless Copper Tube. 



Thickness Imperial wire gauge 


• • • ■ ■ 


8 


10 


12 


14 I 


6 


,, 


inch 


•160 


•128 


•104 


•080 Oi 


5o 


,, 


. . m/m. 


4*06 


3-25 


265 


2*03 I* 


53 


Internal diam. , : inch . . . lbs. 


per foot 




• • « 


• • • 


« • • 4 


24 


» 




... 


• • • 


• • • 


• • • 


34 


• • 






■ ■ • 


• • • 


• • • 


44 


„ 






• ■ • 


• « • 


•68 




1 






1-36 


1*07 


•80 




,, I 




... 


«75 


1*39 


I "04 




ij 




... 


2-13 


170 


I 29 




li 






2-52 


2 02 


1*53 




a 2 




4-18 


329 


2*65 


2-OI 




2i 




4*66 


3 '68 


2 96 


2*25 




2i 




5-15 


407 


3-28 


2 50 




3 




6*12 


4-84 


390 


2-98 




34 




7-08 


562 


4*53 


3*46 




4 




8-05 


639 


516 


3 95 





CAST IRON SOCKET AND FLANGED PIPES.— The approximate weights 
and prices of pipes and connections refer solely to the dimensions specified ; any other 
dimensions must be subject to special quotations. Many forms of connections must necessarily 
be omitted from the lists. 

The prices fluctuate with the cost of materials and labour, and are given merely as a 
basis for approximate estimate and to avoid loss of time in calculation and correspondence. 

For small quantities of pipes and connections supplied from London stock, or for special 
lengths, some addition may have to be made to the prices in the following lists. 

Coating with Dr. Angus Smith's patent solution costs about 3 per cent, on the price 
of the pipes. 

Boring and turning the ends of the socket pipes adds about 4 or 5 per cent, to the cost. 

Dimensions of flanges. — If pipes are required to connect with existing flanges, 
templates of them should be sent showing the dimensions of the existing flanges and the 
sizes and positions of bolt holes, or sketches thereof with figured dimensions ; also instructions, 
if necessary, as to facing. 

Testing. — The pipes now referred to are tested by hydraulic pressure equal to 300 feet 
head of water. 

Weights. — These will be adhered to as closely as practicable, but cannot be guaranteed* 
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Prices ^f Cast Iron Socket Pipes and Connections. 



Internal diameter 


.. inches 


2 


24 


I 


3i 


4 


4i 


Thickness 


»» 


i 


1^ 


1% 


M 


t 


Ditto 


m/m 


6.35 


7-94 


7.94 


7.94 


8.73 


9.52 


Length when laid 


feet 


6 


9 


9 


9 


9 


9 


Ditto ditto 


. . metres 


1.829 


2.134 


2.134 


2.134 


2.134 


2.134 


Weight per length 


. cwts. 


I 14 


030 


3 14 


I 14 


I I 14 


I 2 14 


Ditto metre 


. kilog. 


10.40 


13-88 


16.20 


20.83 


25.46 


30.10 


Price per yard ... 
Lead tor joint ... 


. 


i/i 


1/3 


1/5 


i/io 


2/3 


2/6 


lbs. 


1-7 


2 


2.4 


3 


3.6 


5-3 


Price of elbow ... 


each 


i/io 


2/6 


3/1 


4/- 


5/- 


6/2 


Do. ^ bend ... 


» J 


2/6 


3/3 


3/5 


4/5 


5/9 


8/- 


Do. T piece 


»» 


4/4 


5/10 


7/2 


8/1 


9/2 


10/ 1 


Do. branch ... 


y 1 


4/1 1 


6/6 


7/6 


9/9 


11/- 


12/- 


Do. collar ... 


»» 


1/6 


2/2 


2/5 


2/8 


3/3 


3/6 


Do. cap 


>> 


-/9 


./lO 


1/4 


i/io 


2/1 


2/4 


Do. syphon and cov 


er ,, 


15/9 


19/6 


21/3 


21/9 


22/6 


23/6 


Internal diameter 


.. inches 


5 


6 


7 


8 


10 


12 


Thickne.ss 


ft 


M 


H 


A- 


« 


^ 


il 


Ditto 


m/m 


10.32 


10.32 


II. II 


II. 91 


14.29 


13-49 


Length when laid 


feet 


9 


9 


9 


9 


9 


9 


Ditto ditto 


. metres 


2.134 


2.134 


2.134 


2.134 


2.134 


2.134 


Weight per length 


. cwts. 


I 3 14 


2 I 14 


2 3 14 


3 I 14 


430 


5 3 21 


Ditto metre 


. kilog. 


34.72 


44.00 


53-24 


62.50 


88.00 


110.00 


Price per yard ... 


• • • • 


2/10 


3/7 


4/9 


5/6 


7/9 


9/9 


Lead for joint ... 


lbs. 


6 


8.2 


8.7 


9-9 


14.9 


17.2 


Price of elbow ... 


each 


7/2 


96 


13/2 


14/8 


24/9 


• • • 


Do. J bend ... 


»> 


9/6 


13/8 


19/9 


22/2 


33/9 


36/- 


Do. T piece 


>5 


11/4 


1S/3 


21/6 


28/5 


38/3 


49/6 


Do. branch ... 


»> 


13/1 


IS/6 


27/- 


29/9 


41/9 


51/3 


Do. collar ... 


»> 


3/7 


5/2 


6/5 


7/1 


9/- 


17/^ 


Do. cap 


»> 


2/6 


3/1 


4/2 


5/4 


7/9 


13/- 


Do. syphon and cov 


er ,, 


25/- 


32/6 


46/9 


48/6 


63/- 


78/9 



Connections for other sections of metal or special forms range in price from about 
;^I0 to ;^I2 per ton. 

Prices of Cast Iron Flanged Pipes. 



Internal diameter 


.. inches 


2 


2j 




w 


4 


44 


Thickness 


>> 


A 


H 


f 


\i 


a 


m/m 


7.14 


S.73 


7.94 


8.73 


9.52 


10.32 


Length when laid 


feet 


6 


d 


9 


9 


9 


9 


»> >> 


. . metres 


1.829 


1.829 


2.134 


2.134 


2.134 


2.134 


Weight per length 


. . cwts. 


I 21 


2 II 


I 


I 21 


I I 21 


I 3 


,, per metre 


.. kilog. 


12.15 


16.60 


18.50 


22.00 


26.62 


32.4' 


Price per yard ... 


■ • • • • 


1/7 


i/ii 


2/1 


2/4 


2/9 


3/4 


Internal diameter 


... inches 


5 


6 


7 


8 


10 


12 


Thickness 


») 


1-^6- 


4 


4 


M 


1 


\\ 


> J ... 


m/m 


II. II 


12.70 


12.70 


13-49 


1588 


17.46 


Length when laid 


feet 


9 


9 


9 


9 


9 


9 


M >» 


... metres 


2.134 


2.134 


2.134 


2.134 


2.134 


2.134 


Weight per length 


. . cwts. 


2 14 


230 


3 I 7 


3 3 14 


5 3 14 


730 


,, per metre 


.. kilog. 


39-35 


50-95 


61.35 


71.76 


108.80 


«43-52 


Price per yard ... 


• • • • • 


4/- 


5/1 


6/8 


7/9 


1 1/9 


15/b 
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FACING FLANGES OF PIPES, ELBOWS, T-PIECES, and othei 
conneclions lietween the bi)re and the insiclc of the boll holes, or over the whole surface of the 
flange, is usually chained at almut the following rate. 



s for lurnir^ the lacing strip .. 
s the flai^e ,, 



.. inches 2 i to4li 5 to 6 
.- pipes, -/7 ■ -/9 



3/9 
5/8 



STEEL AND WROUGHT IRON PIPES of the kintls indicated by Fig^ 3653 
to 2655 are about one-fifth the weight of 
cast Liun pipes of equal diameter and resis- 
tance to pressure ; they are therefore used 
with great advantaga for conveying water, 
compressed air for mining, and for many 
other purposes, where the cost of transpoil 
I hamlling form important items in the 



total Ci 



t ofar 



inslallalion. 



The fUnges are of steel or mallealile iror 
ma>' lie convenient ; the prices include bolts. 

Branch service connections are made, 
mot conveniently be tabulated. 



LAP-WELDED TUBES WITH 
FLANGES, Fie- 2653. are made in 
lengths of 11 to 19 feel, according to their 
diameter ; every tube is tested to 1000 llis. 
per square inch, and may be used for working 
pressures up to 300 Hb. per square inch, the 
thickness of metal and the cost being increased 
for tubes required to carry higher pressures, 
and tested accordingly. 

and are fixed on the tubes or sent Separately, 

lilts, and nashers for the joints. 

iHl Ihey vary so widely in details that prices 



■; Tubes « 



I F(,a: 



.. Fig. 2653. 



Internal diameter ... inches 
Thickness ...decimals of inches 
l>o Standard VIM. No. 

I'rices of Tubes ... per fool 
I)o. Kentis, steel .. . each 

Elbows 



Do. 



r reducing piei 



Imernal diameter ... inches 
Thickness .. decimals of inches 
Do. Standard W.G. No. 

Prices of Tulies... per foot 
Do. Bends each 

Do Elbows 

Do. T pieces 

Connecting or reducing pieces 



J 


^h 


3 


3* 


.104 








'/I 


I 6 


./.. 


2/6 


II- 




iK/. 




ie/6 




2Ib 


2S'- 


22/- 


24/b 


M/- 


33/6 




10/- 







32/- 37/- 4S/- 



r4o/- 165/- I 18s/- 



70- 



8S/- 



^Z- 



20/- 



RIVETTED STEEL PIPES WITH SOCKET OR FLANGED JOINTS, 
F'igs, 2654 and :655, are made to any length up to 25 feel and of any diameter from 3 to 60 
inches ; they arc usually coaled n ilh a composition which protects them from corrosion and has 

Thicluiess and weight.— Being made of rolled steel of relatively high tensile strength 
but very ductile, these pipes built of plates v^ of an inch thick are equal in strength to cast iroa 
pipes t inch thick and much niuru elaalic. 
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■e usually made of the liehtest sccliun mentioned, but other thicknesses of plati 
Nos. i)f Slarwlard Wire Gauge and in etniivalent decimals of an inch, In faci 
lo asceilain thu section requisite for a given internal pressure, the distance bel 



g up loi^ lengths of fripe and decreasing the 

_ ^ han 20 feet long, coated wilh coiiiposilion, 

., for flanged joints, but not lead and hemp for socket joints, 
ir the approximate weight of lead for joints, see prices of Cast Iron Socket Pipes. 



Pkices of Rivetted Steel 


Pipes, 


Figs. 2654 and 2655 






Internal diameter ... inches 


6 


7 


8 


9 


10 


JJ 


12 


'3 


Thickness Wire Gauge No- 


'3 


13 


"3 












inch 


•091 


.092 


.091 


.104 


.104 


.104 


.104 


.116 


Price of pipe ... per foot 
Thickness Wire Gauge No. 


2/8 


3/- 


3/4 


3/9 


4/1 


4/5 


4/9 


5/6 




















.104 


.104 


.104 


.116 


.116 


.116 


.116 


.I'lS 


Price of pipe ... per foot 
Thickness Wire Gauge No. 


1/9 


3/' 


3/5 


4/- 


4/4 


4/8 


5/1 


6/3 
















9 


... .. inch 


.116 


.116 


.116 


■i¥ 


.125 


.125 


.128 


.144 


Price of pipe ... per foot 


3/- 


3/4 


3/8 


4/10 


Sl^ 


5/" 


6/.0 


Internal diameter ... inches 


14 


16 


18 


20 


22 


«4 


37 


30 


Thickness Wire GauRe No. 








9 


9 


8 


7 




inch 


.n6 


.116 


.128 


,144 


.144 


.160 


.■76 


ft 


Price of pipe . . . per foot 


5/1' 


6/9 


8/2 


9/8 


■f 


l./rl 


14/3 


16/6 


Thickness Wire Gauge No. 






9 


S 


7 






... . . inch 






.144 


.160 


.160 


.176 


A 


ft 


Price of pipe ... per foot 
Thickness Wire Gauge No. 


6/7 


7/4 


8/.0 


i°/3 


ir/i 


13/- 


'5/- 


16/6 


9 


9 


8 


7 


7 








inch 






.160 


.176 


.176 


ft 






Price of pipe ... per foot 


*7/2 


'si- 


9/S 


11/4 


II/2 


13/6 







STEEL OR WROUGHT IRON LAP-WELDED TUBES, for higher 

Sressures than those lest referred to, are usually made with plain ends ready for the sockets or 
anges to be fixed at destination, or with the " Kimberley " socket joint. 

This, or another (loose) socket also for lead joint, is included in the subjoined prices, but 
other kinds of joints are frequently made of special design to suit the purpose for which the 
pipes are to be used and — the conditions being clearly defined — there is no difficuUj' 'n pro- 
viding a suitable joint. 
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The prices of pipes of diameters commonly used will be found below ; but it will be under- 
stood thai intermediate and latter diameters are made and that prices are in proportion with 
dimensions — for instance : the price of pipes 23 inches diameter and i inch thick is 44/9 per foot. 

Prices of Lac-Weldeh Pipes. 



Interna! diam, ins. 


,, 


ta 




16 


la 


?o 


JJ 


. 


r6 


jR 






16 


A in. thick per ft. 


71 II 
10/6 


S/7 
1 1/6 


10/- 

■1/4 


11/4 
1S/4 


12/9 
17/1 


14/- 

IQ/1 






!!! 












iV' 


'4 ■; 




to/: 




14/- 


10/4 














i in. ,. ., 






.To 


21/1 




X 


11/6 


14/4 


17/2 










A in. „ „ 


■8 c 


W^ 


27 h 


10/6 


Vl2 


40/6 




47/2 


So/O 






i in. ,. 


2ih 


iVt 


=7/s 


v/- 


lS/2 


v>l- 


42/1': 


4t./<» 


w/y 


';4ff' 


ss/s 


b4/: 


70/- 




24 /S 


2017 


31/1 


nil 


(O/K 


44/1 




S2/H 


S7/2 










6 in „ „ 


27/ S 


29/11 


J4/9 


44/9 


4y/a 


54/7 


59/0 


64/5 


69/3 


74/1 







CAST IRON HYDRAULIC MAIN PIPES.-Kach pipe is tested bj hydraulic 
•ressure to 2500 lbs per square inch and will cany a h orking pressure of 700 lbs, per square 
neb. (about 50 almasphereB). The flanges are faced and fltled with gutta-percha rings, bolts, 
luts, etc ready for laying. 









1 1 

4 






Lengthofpipe 


,, feet 










Priceofpipe 




'/4 


3/7 


5/8 


7/9 


Approximate weight 




25 


40 


65 


92 



The cost of packing for shipment and delivery f.o b. may vary from 2j to 5 per c< 



sa^ 



)lL^4iilA 




Hi«i 



Fig. 2656. 



WROUGHT IRON TUBES AND CONNECTIONS for gas, water, steam, 
compressed air, &c. The tubes are made in lengths up to about 14 feet and can be galvanized 
if requited. 

Tubes for steam or for pressures esceeding about 50 lbs. per square inch are subject to a 
lower rate of discount than tubes for gas, or low pressures. The cost varies with the price of 
iron, but if the discount for gas lubes is 65 per cent., thai f 
SO per cent. 



tubes will be about 
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FLEXIBLE TUBES, HOSE, Etc 



FLEXIBLE METALLIC TUBE is made in steel to carry oils, water or other 
fluids, and in bronze to withstand pressures up to 200 lbs. per square inch. 

It bears a considerable weight without distortion, is quite unaffected by heat or cold, and is 
used under conditions which cannot be satisfactorily fulfilled by leather, rubber, or any other kind 
of flexible tube. 

Prices of Flexible Steel Tube. 



Internal diameter, inch 
Price of tube, per foot 


77 


4 

-/9 


i 
-In 


S 
1/2 


1/8 


2/- 


■i 

2/6 


i. 

3/8 


2i 

4/8 



The cost of packing for shipment and delivery f.o.b. is 5 per cent. 

LEATHER HOSE PIPE, COPPER RIVETTED, is made in two or more 
qualities, that referred to below is the best quality and suitable for pressures up to about 1 50 lbs 
per square inch, as required for steam fire engine sen'ice and is preferable, for all purposes, to 
the lighter and rather cheaper hose pipes. 

Prices of Leather Deijvery Hose, Copper Rivetted. 



Internal diameter inches 

Price per foot 


2 

2/6 


2i 

2/9 


2i 

3/- 


2| 

3/3 


3^ 


3/9 


4 
4/6 



Prices of Strong Leather Suction Hose, Copper Rivetted. 



Internal diameter ... inches 
Price per foot 


14 
2/8 


If 

3/- 


2 
3/4 


3/'o 


24 
4/3 


3 

5/1 


34 
6/. 


4 

7/- 



LEATHER FIRE BUCKETS.— Sewn top, 12/- each. Ordnance, 10/6 each. 

VULCANIZED INDIA-RUBBER AND CANVAS HOSE is made in lengths 
up to 60 feet, and a tube i inch internal diameter, of the respective strengths, will carry the 
under-named pressure of water : 

Two-ply, 30 lbs. ; Three-ply, 75 lbs. ; Four-ply, 175 lbs per square inch. 

One-ply withstands little internal pressure. 

Hydraulic hose is made to withstand almost any pressure. The maximum working 
pressure should be stated and whether it is constant or varying 4-ply hose \ inch diameter is 
equal to a working pressure of 2000 lbs. per square inch and 1 inch 1000 lbs 

Steam hose. — If possible steam should be shut off at the end of the hose nearest to the 
boiler, and if it should be required to carry steam of exceptionally high pressure or temperature, 
these should be defined. 

Brewer's hose is prepared (sweetened) for use by brewers, distillers, etc. 

Hose with embedded wire is essential for use in raising some liquors and, the bore being 
smooth, is an advantage in most cases. 

Prices of Vulcanized India-Rubber and Canvas Delivery Hose. 



Internal diameter 


... inches 


1- 


h 


8 


* 


I 


li 


14 


li 


»> >» ••• 


. . . m/m 


9i 


13 


16 


19 


25 


32 


38 


44 


Price per foot . . . 


... I-Ply 


-/5 


-/6 


-/7 


-/8 


./I I 


i/i 


1/34 


1/54 


H »1 


... 2-Ply 


-/6 


-/7 


-8 


-/9i 


i/oi 


1/3 


I/S4 


1/8 


»> >J 


... 3-Ply 


-/7 


-/8 


-/94 


-/lOj 


1/24 


i/S 


1/74 


i/io 


»» n • • • 


... 4-Piy 


-/9 


-/lO 


-/104 


I/- 


1/44 


1/74 


i/io 


2/1 


^> tt 


... s-Piy 


... 


• • • 


... 


» • • 


1/6* 


i/io 


2/1 


2/44 
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Prices of Vulcanized Delivery 


Hose. 








Internal diameter 


... inches 


2 


2i 


24 


3 


34 


4 


44 


5 


>> »f ••• 


. . . m/m 


51 


57 


64 


76 


89 


I02 


114 


127 


Price per foot . . . 


... 2-Ply 


i/io 


2/1 


2/34 


2/84 


3/14 


.3/6 


• • • 


• • • 


i> j» •• • 


• 3 Ply 


2/1 


2/4 


2/7 


3/1 


3/7 


4/1 


4/7 


5/- 


>i >» 


... 4 Ply 


2/44 


2/74 


2/1 1 3/54 


4'- 


4/7 


5/2 


5/9 


>» »» 


... S-Ply 


2/74 


2/II 


3/24 j 3/10 


4/6 


52 


5/10 


6/6 



Prices of Vulcanized India-Rubber and Canvas Hydraulic Hose. 



Internal diameter 


... inches 


4 


8 


1 


I 


li 


14 


»> >» 


... m/m 


13 


16 


19 


25 


32 


38 


Price per foot 


3-Piy 


1/9 


^z- 


2/3 


2/9 


3/3 


3/9 


,, ,, 


4Piy 


i/ii 


2/3 


2/6 


3/- 


3/6 


4/- 


,, ,, 


5-Piy 


2/2 


2/6 


2/9 


3/3 


3/9 


4/3 


»» >> 


6-Ply 


2/5 


2/9 


3/- 


3/6 


4/- 


4/6 



Prices of Vulcanized India-Rubber and Canvas Steam Hose. 



Internal diameter 


... inches 


h 


8 


f 


I 


ij 


14 


2 


24 


»> >> 


. . . m/m 


13 


16 


19 


25 


32 


38 


51 


64 


Price per foot . . . 


... 2 Ply 


1/3 


1/5 


1/6 


I/II 


2/2 


2/5 


3- 


3/9 


»> >> 


... 3-Ply 


1/5 


1/6 


1/8 


2/- 


2/4 


2/8 


3/5 


4/- 


,, ., 


... 4 Ply 


1/8 


I? 


I/II 


2/3 


2/8 


3/- 


3/9 


4/6 


>» >> 


... 5-Ply 


i/ii 


2/- 


2/2 


2/8 


.3/- 


.3/5 


4/2 


5/- 


>j jj 


... 6-Ply 


2/2 


2/6 


2/6 


3/1 


3/6 


3/9 


4/6 


57 



Prices of Vulcanized India-rubber and Canvas Brewers' Hose. 



Internal diameter 


inch 


f 


I 


"J 


14 


2 


2i 


24 


3 


>) >» 


m/m 


19 


^? 


32 


38 


51 


57 


64 


76 


Price per foot 


2 ply 


1/14 


1/5 


1/84 


2/- 


2/74 


2/1 1 


3/24 


7/10 


i» 11 j» 


3 ply 


.1/2 


1/7 


I/II 


2/24 


2/10 


3/2 


3/6 


4/24 


>> j» >> 


4-piy 


1/34 


1/9 


2/1 


2/5 


3/14 


3/6 


3/10 


47 


>> j> >> 


5-piy 


... 


I/II 


2/34 


2/74 


3/44 


3/9 


4/2 


5- 



Prices of Vulcanized Embedded Wire Smooth Bore Suction Hose. 



Internal diameter 


inch 


I 


ij 


14 


2 


2i 


24 


3 


.34 


»> »» 


m/m 


25 


32 


38 


51 


57 


64 


76 


89 


Price per foot 


2-ply 


1/6 


i/io 


2/2 


2/10 


3/2 


3/64 


4/4 


• « • 


>> »> 5» 


3 ply 


1/8 


2/- 


2/44 


3/14 


3/6 


3/1 1 


4/9 


5/7 


J> ») >) 


4-ply 


I/II 


2/3 


2/74 


3/54 


3/104 


4/34 


5/14 


6/- 


)» >J >» 


... 5ply 


■ • • 


• • • 


• • • 


3/94 


4/24 


48 


5/8 


6/8 



The cost of packing for shipment and delivery f.o.b. varies, but is usually about 5 per cent. 

VULCANIZED RUBBER AND CANVAS ARMOURED FLEXIBLE 
HOSE has a smooth internal surface, and is protected by wire coiled around it externally. 
This adds greatly to its resistance under both internal and crushing strains ; there is no tendency 
to kink, or for the armouring to uncoil or loose its grip when the hose is cut. 

Hose for steam and hot liquors is made in three different strengths and the subjoined 
prices are for the medium strengths which suffice for most purposes. 
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The hydraulic hose is intended to withstand a pressure of 2500 lbs. per square inch, but 
if hose is required for special purposes, the maximum working pressure should he stated and 
whether it will be constant or subject to fluctuation. 

Prices ok Armoured best Flexible Delivery Hose. 



Internal diam. . . .inches 


4 


2 


I 


li 


14 


<i 


2 


„ ... m/m 


"3 


19 


25 


32 


38 


44 


51 


Price per foot ... 2 Ply 


./iO 


1/14 


1/5 


. . . 


• • • 


• • ■ 


■ • • 


.. 3 Ply 


-/1 14 


1/24 


i/7i 


i/ioi 


2/2 


2/6 


• • • 


... 4Piy 


• ■ • 




il9h 


2/1 


2/5 


2/94 


3/2 


... 5 Ply 




... 




• • • 


2/8 


3/1 


3/6 



Prices of Armoured best Flexible Delivery \losK(coMiihucd.) 



Internal diam. 


inches 


2i 


24 


3 


34 


4 


5 


6 


>> 


mm 


57 


64 


76 


89 


102 


127 


152 


Price per foot . 


• 5 Ply 


3/4 


3/8 


4/5 


6/3 


• • • 


• ■ • 


• ■ ■ 


>> 


.. 6Ply 




3/" 


4/8 


6/7 


6/10 


9/- 


10/8 



Prices of Armoured Hose for Steam or Hot Liquors. 



Internal diameter 


... inches 


h 


i 


I 


a 


14 


li 


2 


24 


Price per foot ... 


. . . m/m 

best 

2nd quality 


13 
2/10 

i/ii 


19 

3/8 
2/3 


25 
4/5 
2/9 


32 

6/3 
3/7 


38 
7/2 

4.'2 


44 
8/3 
4/9 


5' 

10/5 

5/9 


64 
13/3 
7/- 



Prices of Armoured Brewers' Hose (Sweetened). 



Internal diameter 


... inches 


I 


I 


a 


i^ 


ii 


2 


2i 


3 


Price per foot 


. . . m/m 

•• 3 ply 

... 4ply 


19 

i/S 

1./7 


25 
i/io 

2/2 


32 

2/3 
26 


38 

2/6 
2 10 


44 

3/- 
3/3 


51 

3/4 

3/8 


64 

• • • 

4/6 


76 

• • • 

5/6 



Prices of Armoured Hydr.\ulic Hose. 



Internal diameter 


... inches 


4 


t 


1 


1 


I 


li 


14 


»> >> 


. . . m/m 


>3 


16 


19 


22 


25 


32 


38 


Price per foot 


... 


3/2 


4/2 


5/- 


5/9 


6/7 


8/- 


9/6 



Prices of Armoured Hose for Acids, etc. 



Internal diameter 


... inches 


4 


I 


li 


14 


If 


2 


24 


3 


>> j> 


. . . m/m 


•3 


25 


32 


38 


44 


51 


64 


76 


Price per foot ... 


• • « • ■ • 


1/9 


3/- 


3/8 


43 


4/10 


5/6 


6/9 


8/6 



Prices of Embedded Wire and Armoured Smooth Bore Suction Hose. 



Internal diameter 


... inches 


I 


li 


14 


2 


A 


3 


4 


5 


Number of plies 
Price per foot . . . 


m/m 

• • • • • a 
■ • • • • • 


25 

3 

2/4 


32 
3 

2/9 


38 

3/3 


51 
3 

4/3 


64 

4 

5/9 


76 
4 
7/- 


102 

5 
10/6 


127 
6 

15/6 



The cost of packing for shipment and delivery f.o.b. varies, but is usually covered by about 
5 per cent. 
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GALVANIZED WROUGHT IRON OPEN TANKS. The foHowing stii.ilard 
sizus, oblainable at shun nutice, ate made ul various secliiins hut are nol very durahle ir less 
than j-inch thick. 

The [)lati-. rif ihe tanks now referred to are i-inch thick, nilh angle irons round top and 
Uittoin and hi torners, gahaiiized and tested before delivetj*. 






> Wrought Iron Open Tanks. 





...gallons 


SO 




.„ ,„ 


200 




400 












16 




48 
























4B 
















V> 


-,6 










iaio 


i3 


i3i6 


A414 


.tS'O 


.fi7io 


/910 


ilOK 



Kig. 2657. 

CAST IRON TANKS are built up of -'- 
and shape of the tank required.' The flanges — wV 
which are planed or not, as desired ; the joints a 
between the flanges. 



ates of dinieiisiuus suitable for the capacil 
Iter internal or external— have filling strij 
made bj bolts with iron cement caulkir 



